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Office  of  Experiment  Stations, 

W  ashing  ton  ^  D.  February  ‘25^  1905. 

Sir:  I  have  the  honor  to  transmit  herewith  the  annual  report  of 
the  Office  of  Experiment  Stations,  the  publication  of  which  is  author¬ 
ized  by  joint  resolution  of  the  Fifty-eighth  Congress,  second  session. 
This  includes  a  report  on  the  Avork  and  expenditures  of  the  agricul¬ 
tural  experiment  stations  established  under  the  act  of  Congress  of 
March  2,  1887,  for  the  fiscal  year  ended  June  30,  1904,  in  compliance 
Avith  the  folloAving  provision  of  the  act  making  appropriations  for 
this  Department  for  the  said  fiscal  year : 


The  Secretary  of  Agriculture  shall  prescribe  the  form  of  the  annual  finan¬ 
cial  statement  required  by  section  three  of  the  said  act  of  March  second,  eight¬ 
een  hundred  and  eighty  seven,  shall  ascertain  whether  the  expenditures  under 
the  appropriation  hereby  made  are  in  accordance  Avith  the  pro\dsions  of  the  said 
act,  and  shall  make  report  thereon  to  Congress. 


lleports  are  also  included  on  the  experiment  stations  in  Alaska, 
HaAvaii,  and  Porto  Rico,  Avhich  ‘are  provided  for  in  the  appropria¬ 
tion  act  aforesaid  and  are  directly  managed  by  this  Department, 
Very  respectfully, 

A.  C.  True,  Director. 


Hon.  James  Wilson, 

Feeretary  of  Agriculture. 


5 


CON  T  E  NTS. 


Page. 

Summary _ 21 

Statistics  of  the  stations _  21 

Dissemination  of  information _  21 

Progress  of  the  stations _  22 

Needs  of  the  stations _ 20 

Statistics  of  the  land-grant  colleges  _  29 

Progress  in  agricultural  education _ 29 

The  farmers’  institutes _ _ 31 

The  Association  of  Colleges  and  Stations _ _ _ _ _  _  33 

The  Office  of  Experiment  Stations _ _ _ 33 

Experiment  stations  in  Alaska,  Hawaii,  and  Porto  Rico._ _  34 

Nutrition  investigations _ 35 

The  work  at  diiferent  places _  36 

Food  and  nutrition  publications _  39 

Irrigation  and  drainage  investigations _ 40 

Irrigation _ 40 

The  duty  of  water _ 40 

Pumping  water  for  irrigation _  42 

Irrigation  in  the  humid  portions  of  the  United  States _  43 

Legal  and  economic  questions _  44 

Drainage _ 45 

Other  branches  of  rural  engineering _ 47 

Irrigation  and  drainage  publications _ 48 

Work  and  expenditures  of  the  agricultural  experiment  stations _  49 

Office  of  Experiment  Stations _  49 

General  outlook _  49 

Lines  of  work _ _ 50 

Income _  51 

Publications _  51 

The  agricultural  experiment  stations  in  the  several  States  and  Terri¬ 
tories,  with  governing  boards,  station  staffs,  general  outlook,  lines 

of  work,  income,  and  publications _ 54 

Alabama  College  Station _  54 

Alabama  Canebrake  Station _  56 

Alabama  Tuskegee  Station _ 57 

Alaska  stations _  58 

Arizona  Station _  60 

Arkansas  Station _  62 

California  Station _  65 

Colorado  Station _ _ _• _  68 

Connecticut  State  Station _  70 

7 


8 


CONTENTS. 


Work  and  expenditures  of  the  agricultural  experiment  stations — Continued. 
The  agricultural  experiment  stations,  etc. — Continued. 

Connecticut  Storrs  Station - 

Delaware  Station -  - 

Florida  Station _ 

Georgia  Station _ 

Hawaii  Station - - - 

Hawaiian  Sugar  Planters’  Station _ _ 

Idaho  Station _ 

Illinois  Station _ 

Indiana  Station - - 

Iowa  Station _ 

Kansas  Station - - 

Kentucky  Station - - 

Louisiana  stations - - - 

Maine  Station _ 

Maryland  Station _ _ 

Massachusetts  Station - 

Michigan  Station _ 

Minnesota  Station _ 

Mississippi  Station - 

Missouri  College  Station _ _ 

Missouri  State  Fruit  Station _ _ 

Montana  Station _ 

Nebraska  Station _ _ 

Nevada  Station _ 

New  Hampshire  Station _ _ 

New  Jersey  stations _ 

New  Mexico  Station _ _ _ 

New  York  State  Station _ _ _ 

New  York  Cornell  Station _ _ 

North  Carolina  Station _ _ 

North  Dakota  Station _ 

Ohio  Station _ 

Oklahoma  Station _ _ 

Oregon  Station _ _ 

Pennsylvania  Station _ 

Porto  Rico  Station _ 

Rhode  Island  Station _ 

South  Carolina  Station _ 

South  Dakota  Station _ _ 

Tennessee  Station _ 

Texas  Station _ _ 

Utah  Station _ _ 

Vermont  Station _ _ _ _ 

Virginia  Station _ 

Washington  Station _ 

West  Virginia  Station _ _ _ 

W iscoiisin  Station _ _ _ 

W yoming  Station _ _ _ 

Publications  of  the  Office  of  Experiment  Stations  issued  during  1904  __ 
Station  publications  received  by  the  Office  of  Experiment  Stations  dur¬ 
ing  1904  . . . . . 


Page. 


72 

75 

77 

79 

81 

83 

84 
86 
89 
91 
94 
96 
98 

102 

104 

106 

109 

112 

115 

117 

119 

120 
122 
124 
126 
128 
132 
134 
138 
141 
144 
146 
148 
150 
153 
155 
157 
159 
162 
164 
166 
169 
171 
173 
175 
177 
180 
183 
186 


187 


CONTENTS. 


9 


Work  and  expenditures  of  the  agricultural  experiment  stations— Continued.  Page. 
Statistics  of  land-grant  colleges  and  agricultural  experiment  stations, 

1904  _  203 

Summary  of  statistics  of  land-grant  colleges _ 203 

Summary  of  statistics  of  the  stations - 204 

Statistics  of  th3  land-grant  colleges  and  universities  - -  206 

Table  1. — Land-grant  institutions  and  their  courses  of  study  __  206 

Table  2. — General  statistics  _ _  _ _ _ _  212 

Table  3. — Students,  by  classes  and  courses _ _ _ _ _ _ _ _ 214 

Table  4. — Value  of  permanent  funds  and  equipment _  216 

Table  5. — Revenue  for  year  ended  June  30, 1904 _ _  218 

Tabl3  6. — Additions  to  equipment  in  1904 _ _  _ _  220 

Table  7. — Disbursements  from  the  United  States  Treasury  to 
the  States  and  Territories  of  the  appropriations 
under  the  act  of  Congress  approved  August  30, 

1890  _ 222 

Statistics  of  the  agricultural  experiment  stations _ _ _ _  224 

Table  8. — General  statistics,  1904  _ ... _  224 

Table  9. — Revenue  and  additions  to  equipment  in  1904  .  ... _  230 

Table  10. — Expenditures  from  the  United  States  appropriation 

for  the  year  ended  June  30,  1904 _ ....  .. ....  232 

Table  11. — Disbiirsements  from  the  United  States  Treasury  to 
the  States  and  Territories  of  the  appropriations 

under  the  act  of  Congress  of  March  2,  1887  _  234 

Federal  legislation,  regulations,  and  rulings  affecting  agricultural  col¬ 
leges  and  experiment  stations _ _ _ ..  . _ _ _  236 

Federal  legislation _  236 

Regulations  of  the  Post-Office  Department  concerning  agricultural 

experiment  station  publications _ 247 

Rulings  of  the  Treasury  Department  affecting  agricultural  experi¬ 
ment  stations _  249 

Rulings  of  the  Department  of  Agriculture  on  the  work  and  ex¬ 
penditures  of  agricultural  experiment  stations _  251 

The  Association  of  American  Agricultural  Colleges  and  Experiment 

Stations _ _ • -  256 

Eighteenth  annual  convention _  256 

General  session _ ... _  256 

Section  on  college  work  and  administration _  280 

Section  on  experiment  station  work _ 262 

Annual  report  of  the  Alaska  Agricultural  Experiment  Stations,  1904  _  265 

W eather  conditions _ 265 

Brief  summary  of  work _ 266 

Clearing  land _  266 

Buildings  and  improvements _  266 

Equipment  and  supplies _  266 

Experiments _  267 

Grass  investigations _  267 

Entomological  work  needed _  268 

Introduction  of  cattle _ 268 

Teaching  gardening  to  the  Indians _ _ ...  269 

Report  of  C.  V.  Piper  on  the  grazing  lands  pf  the  South  Alaska  coast 

and  their  possible  utilization _ _  269 

Itinerary _  269 

Introduction _ 270 


10  CONTENTS. 

Annual  report  of  the  Alaska  Agricultural  Experiment  Stations,  1904 — Cont'd.  Page. 


Report  of  C.  Y.  Piper,  etc.— Continued. 

Grazing  lands  of  southeastern  Alaska _  270 

The  Yakutat  Plains _ 270 

Other  grass  lands  in  southeastern  Alaska _  272 

Grazing  lands  of  southwestern  Alaska _ 272 

The  Kenai  Peninsula _  272 

Kadiak  Island _  273 

Alaska  Peninsula  and  adjacent  islands _ 275 

Unalaska _ _ 275 

Browsing  lands _  275 

Winter  feed _  276 

Utilization  of  southern  Alaska  grazing  lands _  276 

Sheep  husbandry _  276 

Angora  goats _  278 

Beef  raising _  278 

Dairying _ r _  279 

Recommendations.. _  279 

Notes  on  the  grasses  and  other  forage  plants  of  the  Alaska  coast 280 

Grasses _  280 

Sedges _  284 

Leguminous  plants _  284 

Other  plants  of  forage  value  _ _  284 

The  composition  of  silage  made  from  beach  grass _ _ _  285 

Analyses  of  Alaskan  soils _ 286 

W ork  at  Sitka  Station _  288 

Apples _  290 

Cherries _ ...  293 

Plums _  294 

Bush  fruits _  295 

Ornamentals _  296 

Vegetables.. _  297 

Grasses  (third  season’s  growth) _  300 

Work  at  Kenai  Station _  301 

Report  of  P.  H.  Ross,  superintendent  of  Kenai  Station _  302 

Weather  conditions _  302 

Clearing  land _ 303 

Fertilizer  experiments _  303 

Value  of  shelter  belts _  305 

Winter  grain _ 305 

Vegetables _ _ 305 

Forage  crops _  307 

Grasses  seeded  in  1902  _ 307 

Grasses  seeded  in  1903 _  308 

Grasses  seeded  in  1904  _ 308 

Experiments  with  potatoes _  309 

Live  stock _  309 

Milk  record _ 310 

Copper  Center  Station _ 310 

Trail  work _ _ 311 

Experiments _ _ 312 

Report  of  J.  W.  Neal,  superintendent  of  Copper  Center  Station _  312 

Improvements _  313 

Help  at  the  station . . 314 


CONTENTS. 


11 


Annual  report  of  the  Alaska  Agricultural  Experiment  Stations,  1904 — Cont’d.  Page. 


Copper  Center  Station — Continued. 

Report  of  J.  W.  Neal,  etc. — Continued. 

Weather  conditions _ 314 

Field  notes _ 314 

Grain  hay _  327 

Grasses  and  forage  crops _ _ _ _ - .  328 

The  garden - 330 

The  flower  garden _ 331 

Recommendations _ 331 

Rampart  Station _  332 

Report  of  S.  A.  Caldwell  on  cooperative  experiments  at  Wood  Island.  _  333 

Field  crops _  333 

Grasses _  334 

Vegetables _  334 

Flowers  and  trees _ 335 

Live  stock _ • _ _ _  335 

Reports  from  seed  distribution. _ 335 

Soil  temperatures _ 351 

Meteorological  reports _ 354 

Annual  report  of  the  Hawaii  Agricultural  Experiment  Station,  1904 _  361 

Building  operations _ 361 

Funds _ _ -  363 

Cooperation  with  Territorial  authorities _  363 

Investigations _ 363 

Farmers’  institutes _ 365 

Publications _  365 

Tobacco  experiments  in  Hamakua _  366 

Report  of  the  chemist _ 369 

Entomological  work  (D.  L.  Van  Dine) _  373 

Correspondence _  373 

Publications _  373 

A  partial  list  of  the  injurious  insects  of  Hawaii _ _  373 

Sugarcane _ 374 

Coffee _  375 

Citrus  trees _ 375 

Other  citrus  pests _ 375 

Alligator  or  Avocado  pear _  375 

Pineapple _  376 

Mango _ 376 

Banana _ 376 

Garden  products _ 376 

Other  horticultural  plants _ - . . .  377 

Tobacco _ 377 

Household  insects _  377 

Stored  products _ 378 

Live  stock _  378 

Horticultural  investigations _  379 

Bananas _ 379 

The  mango _ 380 

Cabbage  rot _  380  ' 

Cacao  experiments _ _ _ 7 _  381 

Avocado  pears _ 381 

Traveling . . . 381 


12 


CONTENTS. 


Page, 

Annual  report  of  the  Porto  Rico  Agricultural  Experiment  Station,  1904.. _  383 

Introduction _ _  383 

Buildings  and  repairs - -  383 

Travel - -  384 

Labor - - - - -  385 

Publications -  385 

Agricultural  possibilities _  386 

Report  of  O.  W.  Barrett,  entomologist  and  botanist _  387 

Results  of  work - -  388 

Plant  collections _ _  389 

Banana  plat _ _ _  389 

Yautia  collection _  390 

Cassava  collection _ 391 

Orchard _ _ _ _ _  392 

Miscellaneous  crops -  393 

Fiber  plants -  395 

Forest  plat _ _ _ _  395 

Insect  pests _  396 

Fungous  diseases  ..... _ ...  397 

Report  of  H.  C.  Henricksen,  assistant  horticulturist _  399 

Citrus  fruits _  400 

The  outlook  for  citrus  culture  in  Porto  Rico _ _  400 

Pineapples _ ^ - - - - -  402 

Vegetables _ 403 

Cacao _  403 

Miscellaneous  fruit  orchard _  403 

Tea _ 403 

Rubber. _  404 

Grapes _  404 

Mangoes _  405 

Aguacates _  405 

Propagation  of  miscellaneous  tropical  fruits _ ...  406 

Report  of  J.  W.  van  Leenhoff,  coffee  specialist _  406 

Improvement  of  old  coffee  grove _  407 

Cutting  coffee  trees  to  stumps _ 408 

Renovating  old  coffee  plantation _ 408 

Experiments  with  new  plantings _  408 

Imi^rovement  in  Porto  Rican  coffee _ _  409 

Planting  of  foreign  coffee _ 409‘ 

Report  of  J.  van  Leenhoff,  tobacco  expert _  410 

Results  of  experiments _ _ 416 

Effect  of  shade  in  the  seed  bed _  416 

Effect  of  shade  in  transplanting _  417 

Experiments  with  half  an  acre  of  tobacco  grown  under  shade.  418 

Experiments  with  fertilizers _ 419 

Curing  experiment _ 420 

Seed-selection  experiment _  420 

Time  of  transplanting  for  wrapper  and  filler _  421 

Curing  shed _ _ 422 

Report  of  irrigation  and  drainage  investigations,  1904 _ 425 

Irrigation _ _ 425 

Improvements  in  methods  of  irrigation _ ' _  425 

Methods  of  applying  water _  427 

Methods  of  preparing  land  for  irrigation _ 428 


CONTENTS. 


13 


Page. 

Report  of  irrigation  and  drainage  investigations,  1904 — Continued. 

Irrigation — Continued . 

Pumping  water  for  irrigation - 428 

Laboratory  tests  of  pnmx)s _  486 

Irrigation  in  the  humid  sections _  438 

Rice  irrigation _ 1 _ _  438 

Analyses  of  water  used  in  rice  irrigation _ _  438 

Cranberry  irrigation _ - _  442 

Irrigation  in  Porto  Rico _ 444 

Laws  and  institutions  relating  to  irrigation _  445 

Drainage  investigations -  447 

Scope  of  the  work _ 447 

The  arid  region _ _ 449 

Keeping  records  of  the  rise  of  ground  water _  450 

Utah _  454 

Humid  sections - 457 

Levee  construction _ 461 

Machinery  for  laying  tile  drains _  464 

Cooperative  work _  466 

Irrigation  and  drainage  publications _  467 

Dietetics  in  relation  to  hospitals  for  the  insane _  473 

Introduction. _ 473 

Food  studies  at  the  Government  Hospital  for  the  Insane _  475 

Food  consumption _  476 

Food  waste _  478 

Food  requirements  of  the  insane _  479 

Food  consumption  v.  physiological  demand _  482 

Physiological  dietary  standards  _ _ 483 

Dietary  standards  for  persons  in  health _  483 

Dietary  standards  for  the  insane _ 484 

Margin  allowance  for  food  not  eaten — waste _  486 

Food  studies  needed. _  488 

Feeding  experiments _  488 

Dietary  studies _  489 

Preparation  of  food  and  menus _  490 

Conclusion _ .' _ _  491 

Experiment  station  work  in  corn  culture _  493 

Corn  in  crop  rotations _  494 

Varieties _  495 

Seed _  497 

Plowing  and  subsoiling _  498 

Manuring _  500 

Planting _  505 

Cultivation _  516 

Detasseling _  520 

Irrigation _  _  520 

Rate  of  growth _  522 

Harvesting _ 523 

Storing _  525 

Ensiling  and  silage _ 526 

Corn  breeding _ 533 

Composition  of  corn . .• _ _ _ _  539 

Relation  between  different  parts  of  the  plant _  543 

Cost  and  profit  in  growing . 544 


14 


CONTENTS. 


Page. 

Some  important  foreign  veterinary  investigations - 545 

Tuberculosis _  545 

Rabies _ 553 

Tetanus _ 554 

Anthrax _ 561 

Texas  fever - 566 

Rinderpest _ 569 

Milk  fever - 572 

Progress  in  agricultural  education,  1904 -  575 

Educational  work  of  the  Department  of  Agriculture _  575  - 

Educational  work  of  the  Office  of  Experiment  Stations _  576 

Relation  to  American  institutions _ - _  576 

Relation  to  foreign  institutions _ 577 

Educational  work  of  the  Association  of  American  Agricultural  Colleges 

and  Experiment  Stations _ 580 

The  agricultural  colleges _ 581 

Appropriations _ 581 

New  buildings _ i _ _  581 

Courses  of  study.. _ 591 

Rural  engineering _ 591 

Rural  economy  and  sociology _  594 

Outline  for  proposed  course  in  rural  sociology _  594 

Short  and  special  courses _ 596 

Extension  work _  597 

The  secondary  schools  ..: _ 599 

The  primary  schools _  600 

Annual  report  of  farmers’  institutes,  1904  _ 617 

National  meeting  of  institute  workers _  618 

Progress  of  the  institutes _  619 

Needs  of  the  institutes _  623 

Normal  schools  for  institute  workers _ ’ _  625 

Department  aid  to  institutes _ 628 

The  State  reports _ 630 

Farmers’  institutes  in  the  several  States  and  Territories _  631 

County  schools  of  agriculture  in  Wisconsin _  677 

Equipment  of  the  schools _ 677 

Farms  and  grounds _ 677 

Buildings _ 678 

Character  of  the  instruction _ 679 

Methods  of  instruction  and  facilities _ _  680 

Attitude  of  students _ _  684 

Popularizing  the  schools _  685 

Correlative  work  of  the  schools _ 685 

Exhibits  at  the  Louisiana  Purchase  Exposition _ _ ...  687 

Exhibit  of  the  Office  of  Experiment  Stations _ _  687 

Exhibit  of  colleges  of  agriculture  and  mechanic  arts  and  experiment 

stations _ 692 

Introduction _ 692 

Classification  of  exhibits _ 694 

Central  exhibits  of  the  Bureau  of  Education  and  the  Office  of 

Experiment  Stations _  694 

Agricultural  exhibits _ *. _  694 

Mechanic  arts  exhibits _  695 

Supplementary  exhibits . . 696 


CONTENTS, 


15 


Page. 

Exhibits  at  the  Louisiana  Purchase  Exposition — Continued. 

Exhibit  of  colleges  of  agriculture,  etc. — Continued. 

Description  of  exhibits _ 69G 

Exhibit  of  the  Bureau  of  Education _  696 

Exhibit  of  the  Office  of  Experiment  Stations _  697 

Agricultural  exhibits _ 698 

Agronomy,  or  jDlant  production _ 698 

Zootcchny,  or  animal  industry _  702 

Agrotechny,  or  agricultural  technology _  704 

Rural  engineering,  or  farm  mechanics _  706 

Rural  economics,  or  farm  management _  706 

Mechanic  arts  exhibits _  707 

Civil  engineering _  707 

'  Mechanical  engineering _  707 

Electrical  engineering _ 707 

Mining  engineering _  707 

Technical  chemistry _  707 

Architecture _ 708 

Drawing  and  shop  practice,  including  textiles  and  trades. .  .  708 

Domestic  science _  708 

Supplementary  exhibits _  708 

Stock  and  plant  breeding  and  judging _  708 

Publications  relating  to  the  exhibit _  710 

Awards  to  the  exhibit _  710 

General  and  agricultural  exhibits _ 710 

Mechanic  arts  exhibits _  714 

Conclusion _ 714 

Index  of  names  . . 715 


ILLUSTRATIONS. 


PLATES. 

Page. 

Plate  I.  New  main  biiiltling  at  Kentucky  Station . .  97 

II.  Fig.  1. — Maine  Station,  curtain-front  poultry  house,  with  trap 

nests.  Fig.  3. — Montana  Station,  rear  view  of  new  cattle  barn,  103 

III.  Fig.  1. — Timothy  breeding  plats  at  Cornell  Station.  Fig.  2. — 

Timothy  plants,  showing  variation  due  largely  to  seed  selec¬ 
tion  _ 138 

IV.  Fig.  1. — Cornell  Station,  cowpea  roots,  showing  imperfect  inocu¬ 

lation  first  year.  Fig.  2. — Cowpea  roots  from  same  field,  show¬ 
ing  abundant  tubercles  second  year _  138 

V.  Fig.  1. — Oklahoma  Station  greenhouses  and  dairy  building.  Fig. 

2. — Tennessee  Station  experimental  plats _  .148 

VI.  Fig.  1. — New  poultry  hbuse  at  Utah  Station.  Fig.  2. — Colony 

houses  used  in  poultry  experiments  at  West  Virginia  Station.  170 

VII.  Fig.  1. — Viev/  of  Kadiak,  showing  characteristic  topography  of 
the  island.  Fig.  2. — View  of  low  meadow  lands  at  head  of 

Womens  Bay,  near  Kadiak _  273 

VIII.  Fig.  1. — Mowing  beach  rye,  Frye-Bruhn  ranch,  near  Kadiak. 

Fig.  2. — Angora  goats,  Wood  Island,  near  Kadiak _  274 

IX.  Fig.  1. — Copper  Center  Station,  effect  of  fertilizers,  1904.  Fig. 

2. — Copper  Center  Station,  Sisolsk  barley,  1904 _  313 

X.  Fig.  1. — Eipe  Sixty-day  oats  harvested  for  seed  at  Copper  Center 
Station,  1904.  Fig.  3. — Heavy  growth  of  Finnish  Black  oats, 

1904,  at  Copper  Center _ 318 

XI.  Fig.  1. — Fence  built  at  Rampart  to  keep  the  rabbits  from  the 
grain.  Fig.  3. — View  of  portion  of  the  nursery,  Sitka  Sta¬ 
tion  _  333 

XII.  Fig.  1. — Garden  vegetables  grown  at  Bethel,  Kuskokwim  River. 

Fig.  2. — Turnips,  potatoes,  carrots,  and  cucumbers  from  J.  F. 
Karshner’s  farm.  Baker  Creek,  Tanana _  343 

XIII.  Fig.  1. — Garden  of  Isaac  Fisher  (native),  Anvik,  1904.  Fig. 

2. — Vegetables  grown  at  Anvik  Mission,  1904 _ _  346 

XIV.  Fig.  1. — New  office  and  laboratory  building  at  Hawaii  Station. 

Fig.  3. — Spraying  orange  trees,  Hawaii _  363 

XV.  Fig.  1. — Black  wattle  plantation,  Hawaii.  Fig.  3. — Eucalyptus 

plantation,  Hawaii _ 364 

XVI.  Fig.  1. — Dam  constructed  for  irrigation  purposes  at  Porto  Rico 

Station.  Fig.  2. — Field  to  be  irrigated _  384 

XVII.  Fig.  1. — Yautia  variety  plats,  Porto  Rico  Station.  Fig.  2. — Cas¬ 
sava  variety  plats,  Porto  Rico  Station _ _ _  390 

XVIII.  Fig.  1. — A  Porto  Rico  seedling  orange.  Fig.  3. — A  budded 

pomelo  two  and  one-half  years  after  planting _  406 

H.  Doc.  421,  58-3 - 2 


17 


18 


TLLUSTRATIOTTS. 


Page. 

Plate  XIX.  Fig.  1. — Mountain  side  planted  to  pineapples,  Porto  Rico. 

Fig.  2. — Canning  pineapples,  Mayaguez _  402 

XX.  Fig.  1. — Constructing  straw  shade  for  seed  beds,  Porto  Rico. 

Fig.  2. — Tobacco-seed  beds  protected  by  straw  shade,  Porto 
Rico.  Fig.  3. — Tobacco-seed  beds  protected  by  cloth  cover¬ 
ing,  Porto  Rico.  Fig.  4. — Cloth  and  straw  as  covering  for 

seed  beds,  Porto  Rico _ _  416 

XXI.  Installing  water-jacket  soil  tanks  for  irrigation  investigations 

at  Pomona  Substation,  California _  426 

XXII.  Apparatus  for  lifting  and  weighing  tanks _  426 

XXIII.  Fig.  1. — Machine  digging  ditches  for  tile  drains — side  view. 

Fig.  2. — Machine  digging  ditches  for  tile  drains — rear  view.  464 

XXIV.  Fig.  1. — Laying  tile  in  trench.  Fig.  2. — Distributing  tile _  464 

XXV.  Fig.  1. — Tanks  used  in  testing  the  effect  of  different  quantities 
of  water  used  in  irrigation  on  the  growth  of  crops.  Fig.  2. — 

Effect  on  the  growth  of  barley  of  applying  different  quanti¬ 
ties  of  water _  464 

XXVI.  Minnesota  College  live-stock  pavilion _ _ _  582 

XXVII.  Iowa  College  dairy  building _ _ _  586 

XXVIII.  Pennsylvania  College  dairy  building — rearview.. . .  590 

XXIX.  Fig.  1. — Kansas  College  dairy  building.  Fig.  2. — Class  in 

greenhouse  management  at  Xew  Hampshire  College _  590 

XXX.  Fig.  1. — Creamery  building,  Xebraska  School  of  Agriculture. 

Fig.  2. — Farm  engineering  building,  Nebraska  School  of 

Agriculture _  590 

XXXI.  Fig.  1.— Stock  judging,  Dunn  County  School.  Fig.  2. — Dairy 

room  of  Dunn  County  School _  680 

XXXII.  Fig.  1. — Pruning  by  students  at  Dunn  County  School.  Fig. 

2. — Students  of  Dunn  County  School  studying  farm  crops. .  680 

XXXIII.  Fig.  1. — Carpenter  shop  at  Marathon  County  School.  Fig.  2. — 

Blacksmith  shop  of  Dunn  County  School _  682 

XXXIV.  Fig.  1. — Kitchen  of  Dunn  County  School.  Fig.  2. — Sewing 

room  of  Marathon  County  School _  682 

XXXV.  Fig.  1. — General  view  of  exhibit  and  irrigation  and  drainage 

cases.  Fig.  2. — Model  of  respiration  calorimeter _  688 

XXXVI.  Fig.  1. — Alaska  exhibit.  Fig.  2. — Hawaii  and  Porto  Rico  ex¬ 
hibits  _  688 

XXXVH.  Installation  plan,  college  and  station  exhibit _  694 

XXXVIII.  Fig.  1. — Exhibit  of  United  States  Bureau  of  Education.  Fig. 

2. — Exhibit  of  Office  of  Experiment  Stations _  696 

XXXIX.  Fig.  1. — Agronomy — plant  laboratory.  Fig.  2. — Agronomy — 

field  crops _  698 

XL.  Fig.  1.— Animal  husbandry — investigation.  Fig.  2. — Animal 

husbandry — instruction _ 702 

XLI.  Fig.  1. — Dairy  laboratory.  Fig.  2. — Sugar  laboratory _  i04 

XLII.  Fig.  1. — Rural  engineering.  Fig.  2. — Drawing  and  shop  prac¬ 
tice,  including  textiles  and  trades . . 708 

TEXT  FIGURES. 

Fig.  1.  Diagram  showing  rise  of  seepage  v/ater  in  soil  along  Fruit  avenue, 

near  Fresno,  Cal.,  during  irrigation  season  of  1904  _  452 

2.  Diagram  showing  influence  of  irrigation  on  the  soil- water  level  at 

the  experiment  station  farm  at  Reno,  Xev.,  in  1903  and  1904 _  453 


ILLUSTRATIONS. 


19 


Page. 

Fig.  3.  Map  of  irrigated  tract  in  Virgin  River  Valley _  455 

4.  Map  of  drainage  district  along  Illinois  River _  459 

5.  Diagram  showing  form  of  levees  along  Illinois  River  when  con¬ 

structed  and  as  they  now  exist _  460 

6.  First-floor  plan  of  live-stock  pavilion,  Minnesota  College _ _  582 

7.  Subbasement  (cattle  barn)  of  live-stock  pavilion,  Minnesota  Col¬ 

lege _  584 

8.  Basement  (horse  barn)  of  live-stock  pavilion,  Minnesota  College _  585 

9.  Ground-floor  plan  of  dairy  building,  Iowa  College _  587 

10.  First-floor  plan  of  dairy  building,  Iowa  College-. _ _  588 

11.  Second-floor  plan  of  dairy  building,  Iowa  College _  589 


}:'>i  " 

vr:^ 


ANNUAL  REPORT  OF  OFFICE  OF  EXPERIMENT 
STATIONS  JUNE  30,  1904.  , 


SUMMARY. 

P>y  A.  G.  True  and  Dick  J.  Crosby. 

STATISTICS  OF  THE  STATIONS. 

AgTicultiiral  experiment  stations  are  now  in  operation  under  the 
act  of  Congress  of  March  2,  1887,  in  all  the  States  and  Territories, 
and,  under  special  appropriation  acts,  in  Alaska,  Hawaii,  and  Porto 
Rico.  In  Connecticut,  New  Jersey,  New  York,  Hawaii,  Missouri, 
Alabama,  and  Louisiana  separate  stations  are  maintained  wholly  or 
in  part  by  State  funds.  A  number  of  substations  are  also  main¬ 
tained  in  different  States.  Excluding  the  substations,  the  total  num¬ 
ber  of  stations  in  the  United  States  is  60.  Of  these,  55  receive 
appropriations  provided  for  by  acts  of  Congress. 

The  total  income  of  the  stations  maintained  under  the  act  of  1887 
during  1904  was  $1,508,820.25,  of  which  $719,999.67  Yvas  received 
from  the  National  Government  and  the  remainder,  $788,820.58,  from 
State  governments,  individuals,  and  communities,  fees  for  analyses 
of  fertilizers,  sales  of  farm  products,  and  miscellaneous  sources.  In 
addition  to  this,  the  Office  of  Experiment  Stations  had  an  appropria¬ 
tion  of  $175,000  for  the  past  fiscal  year,  including  $15,000  for  the 
Alaska  experiment  stations,  $15,000  for  the  Hawaii  Experiment 
Station,  $15,000  for  the  Porto  Rico  Experiment  Station,  $20,000  for 
nutrition  investigations,  $65,000  for  irrigation  investigations,  and 
$5,000  for  farmers’  institutes.  The  total  value  of  additions  to  the 
equipment  of  the  stations  in  1904  is  estimated  to  be  $293,451.69. 

DISSEMINATION  OF  INFORMATION. 

The  activity  of  tlie  stations  in  disseminating  the  results  of  their 
investigations  continues  unabated.  Of  the  795  persons  employed  in 
station  work  last  year,  414  did  more  or  less  teaching  in  the  colleges 
with  which  the  stations  are  connected,  and  363  assisted  in  farmers’ 
institutes,  contributing  a  total  of  2,131  days  to  tliis  work.  In  this 
way  the  results  of  investigations  in  agriculture  were  brought  directly 
to  the  attention  of  about  10,000  students  in  agricultural  colleges  and 
probabl}^  five  or  six  times  as  many  attendants  at  farmers’  institutes. 
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A  much  larger  number  of  farmers  has  been  reached  and  a  wider 
influence  has  been  extended  by  means  of  the  publications  of  the  sta- 
f  ions.  These  publications  during  the  past  year  aggregated  393  annual 
reports  and  bulletins,  and  a  total  of  more  than  6,400,000  copies  of 
them  was  distributed  to  over  685,000  addresses  on  the  regular  mail¬ 
ing  lists.  The  stations  also  published  and  distributed  over  322,000 
copies  of  circulars,  besides  numerous  leaflets,  press  bulletins,  and 
other  sjDecial  publications.  Many  of  them  report  rapidly  growing 
mailing  lists  and  correspondence,  and  in  some  cases  the  demands  of 
this  nature  have  been  more  than  the  stations  could  meet.  Consider¬ 
ing  their  limited  resources,  these  institutions  are  accomj)lishing  a 
large  amount  of  useful  work  and  giving  wide  publicity  to  the  results 
attained. 

PEOGRESS  OF  THE  STATIONS. 

The  practical  value  and  general  importance  of  experiment  station 
work  become  more  apparent  as  the  results  of  experiments  and  of  the 
educational  movement  inaugurated  and  fostered  by  these  institutions 
accumulate.  In  no  particular  line  of  work  are  the  possibilities 
greater  than  in  the  field  of  agronomy — the  basis  of  all  agricultural 
production.  The  total  annuar  production  and  value  of  the  different 
field  crops  grown  in  this  country  are  enormous.  According  to  the 
Statistician  of  this  Department  the  average  yields  of  the  five  crop 
years  last  past  for  the  entire  countr}^  amount  to  approximately 
2,180,000,000  bushels  of  corn,  625,000,000  bushels  of  wheat,  843,000,000 
bushels  of  oats,  115,000,000  bushels  of  barley,  and  29,000,000  bushels 
of  rye.  These  figures  will  probably  quite  closely  approximate  aver¬ 
age  crops  of  the  cereals  named  for  the  present  time.  The  production 
for  the  year  1904  represents  a  total  value  of  over  $1,950,000,000  created 
on  a  little  over  171,000,000  acres.  The  value  in  dollars  of  a  move¬ 
ment  increasing  the  production  per  acre  by  only  one  bushel,  or 
increasing  the  value  per  bushel  by  only  a  few  cents,  can  readil}^  be 
calculated. 

The  influence  of  experiment  station  work  in  this  line  is  manifest¬ 
ing  itself  in  different  v^ays.  The  work  itself  is  becoming  more 
effective  and  more  productive  of  immediate  results,  as  the  stations 
are  attracting  the  attention  and  arousing  the  interest  of  the  farming 
population  and  the  business  interests  alike.  Cooperative  experi¬ 
ments  are  increasing  in  number  and  extending  in  scope,  and  educa¬ 
tional  campaigns  are  now  conducted  which  some  years  ago  would  not 
have  met  vdth  half  the  success,  if  they  had  been  possible  at  all. 

Great  progress  has  been  made  in  recent  years  in  popularizing 
improved  methods  of  culture;  plant,  seed,  and  variety  selection; 
grain  judging  and  grading,  and  other  phases  of  production  and  mar¬ 
keting,  and  the  efforts  put  forth  in  each  particular  line  are  bearing 
good  fruit. 


PROGRESS  OF  THE  STATIONS. 


23 


In  the  earlier  work  of  the  stations  variety  tests  with  the  different 
field  crops  were  begun  on  a  more  or  less  extensive  scale,  and  as  the 
resnlts  accumulated  from  year  to  year  the  least  promising  sorts  were 
discarded.  After  this  process  of  variety  selection  had  begun  to 
show  progress,  attention  was  turned  toward  the  improvement  of  the 
particular  varieties  themselves.  Systematic  studies  and  methods  in 
variety  improvement  by  means  of  plant  breeding  and  selection  are 
now  followed  b}^  over  one-half  of  the  stations  of  the  country,  and 
while  at  some  of  these  institutions  the  work  in  this  line  is  still  too 
new  to  have  borne  definite  results,  others  during  the  past  five  or  ten 
3Tars  have  made  marked  progress.  As  a  notable  instance  of  this 
Jvind,  the  corn-improvement  work  carried  on  at  different  stations 
may  be  cited.  Aside  from  the  improvement  in  yield  the  stations 
have  realized  the  possibility  and  desirability  of  improving  corn  in 
composition.  Eesults  of  some  very  interesting  and  important  work 
have  been  reported  by  the  Illinois  Station.  The  purposes  in  the  pro¬ 
duction  of  corn  were  considered  and  the  conclusion  reached  that,  for 
feeding,  the  value  of  the  grain  would  be  increased  by  a  higher  protein 
content,  but  for  the  manufacture  of  oil  and  allied  substances,  by  a 
higher  oil  content.  Work  along  the  lines  of  increasing  the  protein 
and  oil  content  of  the  kernel  was  taken  up  and  a  system  of  corn 
breeding  has  been  inaugurated,  vdiicli  is  resulting  in  not  only  im¬ 
proving  standard  varieties,  but  in  originating  neAv  and  improA^ed 
strains  Avithin  them.  The  station  has  obtained  pedigreed  corn  Avith 
15  per  cent  of  protein  in  the  one  line  of  Avork,  and  Avith  7  per  cent  of 
oil  in  the  other;  vdiile  corn  Ioav  in  these  constituents  contains  only 
about  10  per  cent  of  protein  and  about  21  per  cent  of  oil.  The  results, 
in  general,  haA^e  shoAvn  that  the  content  of  either  protein,  oil,  or 
starch  may  be  increased  by  systematic  breeding  and  selection.  In 
addition  to  the  Avork  described,  the  station  has  deAused  a  method  of 
determining  approximately  the  chemical  composition  of  the  corn 
kernel  by  a  simple  mechanical  examination,  capable  of  being  made 
Avith  a  pocket  knife,  and  has  thus  placed  the  Avork  of  corn  selection 
and  breeding  for  a  higher  oil  and  protein  content  Avithin  the  reach 
of  eA^ery  farmer.  The  Kansas  Station  has  called  attention  to  the 
deficiency  of  protein  in  commercial  seed  corn,  and  for  a  number  of 
years  has  Avorked  on  the  increase  of  protein  in  corn  by  means  of 
crossing  A^arieties  and  seed  selection.  The  same  line  of  Avork  has 
been  folloAved  by  the  North  Dakota  Station,  and  at  both  these 
institutions  strains  richer  in  protein  liaA^e  been  originated.  The 
North  Dakota  Station  has  established  a  plant-breeding  nurseiy  for 
field  crops,  and  in  1903  something  oA^er  50,000  plants  of  different 
cereals  and  forage  crops  Avere  matured. 

Experiments  in  the  methods  of  cultiAUiting  corn  liaA^e  been  conducted 
by  most  of  the  stations  of  the  countiy,  and  this  work  more  than  any 
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other  has  shown  the  advantages  of  frequent  and  shallow  stirring 
of  the  soil  in  the  coi-nfield. 

The  ^linnesota  Station  some  years  ago  originated  a  new  variety  of 
corn,  and  after  testing  the  same  for  several  years  and  satisfying  itself 
of  its  merits,  began  the  systematic  distribution  of  the  same,  with  the 
residt  that  at  present  it  is  grown  as  one  of  the  standard  varieties 
tliroughout  the  southern  part  of  Minnesota,  the  region  for  v/hich  it 
was  intended.  The  distinguishing  character  of  this  new  variety  was 
an  increase  in  yielding  capacity,  and  it  is  estimated  from  the  reports 
received  that  it  yields  from  4  to  5  bushels  more  per  acre  than  the 
ATirieties  for  which  it  was  substituted.  As  another  evidence  of  its 
value  the  fact  ma}^  be  cited  that  the  South  Dakota  Experiment  Sta¬ 
tion  is  now  distributing  the  variety  among  the  farmers  of  that  State. 

In  the  matter  of  impressing  upon  the  farmer  the  importance  of  seed- 
corn  selection  and  the  value  of  good  seed  corn,  the  stations  of  the  corn 
belt  have  of  recent  years  been  most  active  and  successful.  Bulletins 
on  the  subject  have  been  published  and  sent  over  the  respective  States, 
and  other  methods  of  disseminating  information  have  been  employed. 
A  unique  method  of  bringing  the  subject  before  the  people  Avas  fol- 
loAved  b}^  the  loAva  Station,  assisted  in  its  efforts  by  some  of  the  rail¬ 
roads  crossing  the  State,  and  supported  b}^  the  agricultural  press  and 
agricultural  associations.  A  special  train  knoA’>Ti  as  the  ‘‘  seed-corn 
special  ”  Avas  run  for  the  purpose  of  giving  instruction  in  selecting, 
testing,  and  planting  seed  corn.  In  eight  days  this  train  covered 
over  1,300  miles  in  37  of  the  99  counties  of  the  State,  and  150  short 
lectures  Avere  delivered  by  the  agronomist  of  the  station  to  17,000 
hearers.  General  interest  Avas  aAvakened ;  the  farmer  and  the  business 
man  alike  supported  and  approved  of  the  moA^ement,  and  the  infor¬ 
mation  giA^en  out  v^as  carried  by  those  Avho  attended  the  lectures,  and 
also  largely  b^r  the  press,  to  ewnwone  interested  in  farming  within 
the  State.  Similar  Avork  has  been  done  by  the  Nebraska  Station. 

As  another  line  of  Avork  promoted  by  these  same  stations  may  be 
mentioned  the  judging  of  corn  in  the  ear  according  to  a  scale  of 
points,  or  score  card.  A  number  of  years  ago  this  w'as  unknown. 
The  idea  Avas  perfected  by  the  stations,  in  some  instances  Avith  the 
cooperation  of  seed-groAving  interests.  The  different  score  cards  in 
use  liaA^e  many  points  in  similarity,  but  an  effort  has  been  made  to 
adapt  them  to  the  different  regions  in  Avhich  they  are  applied. 

Considerable  attention  has  also  been  given  to  the  improA^ement  of 
Avheat  in  both  yield  and  quality.  NeAV  varieties  of  Avheat  originated 
})y  the  Minnesota  Station  have  spread  during  the  last  feAV  years 
throughout  the  State  of  Minnesota,  and  liat^e  also  found  their  Avay  to 
neighboring  States.  They  proA^e  of  Aualue  for  the  northwestern 
AAdieat  section,  and  are  noAv  successfully  groAvn  on  about  half  a  million 
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jicres,  and  are  estimated  to  ^deld  from  1  to  2  bushels  more  per  acre 
than  the  varieties  they  are  replacing.  In  quality  these  new  varieties 
rank  vrith  the  best  Minnesota  hard  Avlieat. 

The  Xebraska  and  South  Dakota  stations  in  the  last  three  or 
four  3^ears  have  been  largel}^  instrumental  in  the  testing  and  distri¬ 
bution  of  macaroni  wheats  introduced  hv  this  Department.  The 
Nebraska  Station  has  also  directed  its  efforts  toward  the  adaptation 
and  improvement  of  winter  wheat,  and  this  work  has  added  consider¬ 
ably  to  the  increase  in  acreage  of  the  crop  within  the  State  and  to  the 
gradual  movement  northward  of  its  limit  of  culture.  It  has  also  made 
considerable  progress  in  breeding  wheats  of  higher  protein  content 
than  those  commonly  grown. 

Along  with  other  stations,  the  Tennessee  Station  has  shown  that 
the  yield  and  quality  of  cereal  crops,  including  winter  oats,  winter 
barley,  and  winter  rye,  can  be  improved  by  selection,  and  that  crops 
of  vrinter  cereals  are  of  the  greatest  benefit  to  the  soil,  in  addition  to 
being  directly  profitable  under  Tennessee  conditions. 

A  vast  amount  of  work  has  been  done  by  the  stations  during  the 
past  ten  years  in  the  introduction,  testing,  and  improvement  of  for¬ 
age  crops,  and  the  value  of  the  results  can  not  be  overestimated.  The 
stations  in  the  semiarid  regions,  where  this  kind  of  work  was  mostly 
needed,  have  been  most  prominent  in  the  movement.  The  Kansas, 
OklahoHia,  and  Texas  stations  have  tested  numerous  varieties  of  non- 
saccharine  sorghums,  the  principal  one  among  them  being  Kahr  corn, 
Avhich  has  become  a  standard  forage  crop  in  many  parts  of  the  dry 
regions.  The  work  with  the  coAvpea  has  also  been  of  incalculable 
benefit,  especially  in  the  Southern  States,  where  the  crop  grows 
most  successfully.  The  Arkansas  Experiment  Station  has  been  a 
leader  in  this  line,  and  has  pointed  out  the  value  of  the  cowpea  as  a 
land  renovator  and  a  rotation  and  forage  crop.  Breeding  experi¬ 
ments  have  also  been  made  and  a  number  of  promising  selections  and 
crosses  have  resulted.  Timoth}^  breeding  is  being  followed  at  the 
Minnesota,  lYest  Virginia,  and  New  York  Cornell  stations.  At  the 
last  mentioned  institution  seed  Avas  secured  from  different  parts  of 
this  country  and  also  from  foreign  countries.  Seedling  plants  were 
grown  in  the  greenhouse,  and  at  present  about  12,000  seedling  j^hints 
are  grown  on  timothy  breeding  plats.  The  plants  were  planted 
singly  and  the  bunches  produced  from  them  only  one  year  after 
transplanting  already  show  great  AUiriations. 

The  stations  in  the  cotton-groAving  States  haA^e  disseminated  much 
useful  information  regarding  the  culture  of  cotton  and  the  use  of 
fertilizers  in  this  connection,  and  haA^e  also  Avorked  along  the  line 
of  improAung  varieties  in  yield,  earliness,  and  staple  by  means  of 
crossing  and  selection.  The  breeding  of  early  varieties  has  recently 
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aroused  reneY\'Gd  interest  on  account  of  tlie  importance  of  earliness  in 
reducing  the  ravages  of  the  boll  weevil,  the  late-maturing  cottons 
being  juuch  more  subject  to  its  attacks. 

Another  striking  illustration  of  the  value  of  experiment  station 
Avork  thi'ough  a  series  of  years  may  be  found  in  the  culture  and 
variety  tests  with  sugar  beets.  The  progress  made  in  the  past  ten  or 
tAveh^e  years  in  the  culture  of  this  crop  has  made  beet-sugar  produc¬ 
tion  a  permanent  agricultural  industiy  in  this  country,  and  a  A^ery 
important  factor  in  pointing  out  the  possibilities  and  in  determining 
the  sections  of  the  countrA^  in  which  the  industry  could  be  profitably 
established  has  been  the  work  Avith  the  sugar  beet  at  the  different 
experiment  stations. 

Along  the  different  lines  of  field-crop  breeding  at  the  Minnesota 
Station  the  Avork  Avith  flax  has  reached  the  stage  Avhere  it  can  be 
made  directl}^  aA^ailable  and  lAeneficial  to  the  flax  growers  of  the 
State.  This  station  has  at  present  about  1,200  bushels  of  pedigreed 
flaxseed  of  a  ne.AV  variety,  knoAvn  as  the  Premost  ”  flax,  ready  for 
distribution  to  farmers  and  seed  groAvers  Avho  will  guarantee  to  grow 
for  seed  the  seAvral  bushels  of  seed  allotted  to  them.  This  has  been 
the  policy  of  the  station  in  distributing  its  new  A^arieties,  and  the 
plan  has  proved  most  successful.  The  distinguishing  feature  of  the 
neAv  A^ariety  of  flax  is  a  much  heaAuer  yield  of  seed  than  is  obtained 
from  the  common  A^arieties  noAv  generalh"  groAvn. 

NEEDS  OF  THE  STATIONS. 

The  rapid  advance  of  agricultural  research  in  this  country  and 
the  large  application  of  some  of  the  results  of  the  iiwestigations  of 
the  stations  to  the  betterment  of  our  agricultural  practice  liaA^e  made 
the  public  mind  so  faAmrable  to  the  extension  of  the  funds  and  Avork 
of  the  stations  that  there  is  little  difiiciilty  in  securing  the  money 
needed  to  deAvlop  their  work.  The  great  difficulty  at  present  is  to 
form  in  the  public  mind  an  accurate  conception  of  the  proper  func¬ 
tions  of  the  stations  and  preA^ent  the  hampering  of  their  researches 
by  the  imposition  of  burdensome  duties  Avhich  tend  to  diA^ert  them 
from  their  legitimate  field  and  Aveaken  their  efforts  to  gain  neAv 
knoAvledge  for  the  benefit  of  agriculture.  As  long  as  this  is  true  it 
Avill  be  necessary  to  keep  problems  relating  to  the  organization  of  the 
stations  prominently  in  AueAV.  This  necessity  is  eAudently  being  moro 
clearly  recognized  by  the  station  directors  and  vmrkers,  so  that  we 
find  them  discussing  these  problems  verj  earnestly  both  in  their  local 
councils  and  in  the  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations.  It  is  A^ery  important  that  this  discussion 
should  engage  the  attention  of  a  Avider  circle  and  include  not  only  the 
boards  of  control  of  the  stations,  ])ut  also  the  State  officers  and  legis¬ 
lators,  Avho  are  called  upon  to  provide  additional  funds  for  their  use, 
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as  Trell  as  the  great  body  of  intelligent  farmers,  who  are  looking  to 
the  stations  for  practical  advice  and  assistance. 

Unless  the  leaders  of  public  opinion  on  agricultural  alTairs  can  be 
brought  to  recognize  the  proper  functions  and  the  desirable  limita¬ 
tions  of  institutions  devoted  to  agricultural  research,  it  will  be  im¬ 
practicable  to  secure  for  the  stations  tliat  freedom  of  investigation 
which  is  essential  to  the  best  and  most  enduring  results.  It  is  for 
this  reason  that  we  insist  so  strongly  that  the  stations  should  every¬ 
where  be  organized  primarily  and  chiefly  as  research  institutions, 
and  that  tliey  should  be  relieved  of  duties  which  do  not  relate 
directly  to  research  or  which  interfere  with  its  orderly  and  continu¬ 
ous  progress.  We  shall  have  gained  a  great  advantage  vdien  the 
public  clearly  recognizes  the  stations  as  research  institutions  and 
does  not  expect  them  to  turn  aside  from  this  work.  While  there  has 
been  advance  'along  this  line,  we  have  not  yet  reached  a  point  where 
the  functions  of  the  stations  are  generally  differentiated  in  the  pub¬ 
lic  mind  from  those  of  the  agricultural  colleges,  farmers’  institutes, 
inspection  bureaus,  and  other  agencies  for  agricultural  advancement. 

We  urge,  therefore,  that  the  station  managers  and  workers  shall 
themselves  seek  to  simplify  the  organization  and  work  of  the  sta¬ 
tions  and  make  more  strenuous  efforts  to  slough  off  duties  which 
should  be  performed  by  other  organizations.  This  does  not  mean 
that  the  stations  shall  be  separated  from  the  agricultural  colleges, 
or  that  they  shall  not  maintain  vital  relations  with  the  farmers’  in¬ 
stitutes  and  other  agencies  for  the  education  of  our  farmers.  It 
does,  however,  involve  an  organization  of  the  stations  under  which 
the  investigator  shall  be  so  situated  that  he  can  plan  and  carry  out 
thorough  investigations  as  his  chief  business,  vcith  which  nothing 
else  will  be  allowed  to  interfere.  This  means  that  the  governing 
boards  and  general  college  officers  shall  definitely  arrange  with  the 
station  workers  that  the  tvork  of  research  shall  be  steadily  pursued 
and  that  means  and  facilities  shall  be  provided  to  make  the  vrork 
effective.  IWiatever  teaching  or  other  duties  station  workers  may 
properly  be  called  upon  to  perform  shall  distinctly  have  second  place, 
shall  be  very  carefully  limited,  and  shall  only  be  performed  when 
the  recjuirements  of  the  researches  in  progress  have  been  fulh^  met. 
When  students  increase  and  demands  for  the  services  of  station 
workers  outside  their  laboratories  multiply,  the  authorities  should 
not  curtail  the  time  of  station  workers  devoted  to  research,  but 
should  turn  aAvay  students  and  turn  a  deaf  ear  to  outside  appeals 
for  help  rather  than  wealren  the  efficienc}^  of  the  stations.  We  be¬ 
lieve  that  the  time  has  come  when  this  issue  should  be  sqinirely  met, 
because  our  examination  of  the  Avork  of  the  stations  during  the  past 
two  years  has  conAunced  us  that  Avhile  there  is  a  general  improA^e- 
ment  of  the  status  of  the  stations,  there  are  still  many  places  Avhere 
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whatever  the  theoretical  arrangement  regarding  the  time  to  be  de¬ 
voted  to  teaching,  farmers’  institutes,  and  other  extraneous  duties, 
tlie  members  of  the  station  staff  are  actually  hampered  in  the  con¬ 
duct  of  their  researches  by  the  conditions  under  which  they  are 
AYorking. 

AYe  uig*e,  therefore,  that  attention  be  given  by  station  managers 
to  the  correction  of  this  evil,  and  we  believe  that  it  may  be  largely 
remedied  by  a  simplification  of  the  station  organization.  By  that 
we  mean  that  in  many  more  cases  than  at  present  the  station  should 
have  the  entire  time  of  men  on  its  staff  and  that  in  every  case  a 
definite  and  binding  arrangement  shall  be  made  with  the  station 
worker  by  which  he  shall  be  compelled  to  make  regular  and  orderly 
progress  in  research  and  shall  be  put  under  conditions  which  will  be 
favorable  to  the  seasonable  accomplishment  of  the  research  Vvork  as¬ 
signed  him.  There  are  now  too  many  members  of  station  staffs  who 
are  giving  fragments  of  time  to  station  work  and  absorbing  portions 
of  station  funds,  which,  though  individually  small,  in  the  aggregate 
make  a  considerable  amount.  It  would  be  better  in  many  cases  to 
drop  these  men  from  the  station  staffs,  at  least  until  the  station  re¬ 
sources  are  considerably  augmented.  The  division  of  the  station 
funds  among  too  man}^  departments  is  still  a  cause  of  general  weak¬ 
ness  in  the  operations  of  a  number  of  our  stations. 

This  plan  also  involves  the  separation  of  the  organization  and 
management  of  farmers’  institutes,  and  of  the  preparation  of  com¬ 
piled  bulletins  and  other  forms  of  college  extension  work  from  the 
station,  and  provision  for  the  carr3dng  on  of  such  work  in  other 
departments  of  the  agricultural  college. 

It  is  also  A'eiw  desirable  that  the  work  of  the  stations  shall  be  more 
fully  organized  with  reference  to  the  permanent  character  of  these 
research  institutions  for  the  benefit  of  agriculture.  Ylany  of  the 
more  sujierficial  problems  of  our  agriculture  have  been  solved,  while 
maii}^  of  the  more  fundamental  problems  have  received  compara- 
tivel}^  little  attention.  This  is  so,  in  part  at  least,  because  the  stations 
have  had  thus  far  in  too  great  measure  an  unstable  polic}^  and  a 
rapidly  shifting  personnel.  If  they  are  ever  to  do  satisfactory 
work  on  the  larger  problems  they  must  settle  down  to  enterprises 
planned  to  continue  for  long  periods  and  to  be  kept  as  far  as  practi¬ 
cable  in  the  hands  of  the  same  men.  For  example,  it  has  been  pointed 
out  that  the  stations  are  changing  from  variety  testing  to  the  breed¬ 
ing  of  improved  varieties  of  plants.  While  important  practical 
results  have  already  come  from  this  change,  there  will  be  many  cases 
in  which  it  will  take  years  to  produce  and  fix  new  and  better  types  of 
plants.  In  the  feeding  of  animals  the  superficial  experiments  with 
different  kinds  of  feeding  stuffs  have  largely  run  their  course,  but 
there  remain  the  fundamental  problems  relating  to  the  laAvs  of 


PROGEESS  IN  AGRICULTURAL  EDUCATION. 


29 


animnl  nutrition,  about  Ayhicli  our  present  knowledge  is  very  im¬ 
perfect.  The  studj^  of  these  greater  problems  involves  expensive 
apparatus  and  the  long  training  of  experts. 

The  simplification  of  the  station  business  in  the  direction  of  more 
exclusive  attention  to  research  and  the  employment  of  more  men 
wholly  or  chiefly  as  investigators  Avill  lay  a  foundation  for  taking  up 
the  greater  problems  of  agriculture  by  proAuding  a  larger  body  of 
trained  and  experienced  iiwestigators,  so  that  Avith  the  coming  of 
greater  financial  resources  the  stations  Avill  be  able  to  do  Avith  rela- 
tiA'ely  little  Avaste  of  public  money  the  greater  tasks  on  the  results  of 
Avhich  the  permanent  prosperity  of  our  agriculture  aauII  rest. 

AVe  therefore  plead  once  more  that  the  managers  of  stations 
should  giA^e  greater  attention  to  the  human  elements  iiiAmlved  in  the 
organization  of  these  institutions,  and  see  to  it  that  efficient  Avorkers 
with  ample  time  and  good  facilities  are  more  largely  put  in  charge  of 
agricultural  iiiA^estigations  in  this  countiw. 

STATISTICS  OF  THE  LAIMD-GBAMT  COLLEGES. 

Educational  institutions  receiAung  the  benefits  of  the  acts  of  Con¬ 
gress  of  July  2,  18G2,  and  August  30,  1890,  are  noAv  in  operation  in  all 
the  States  and  Territories  except  Alaska,  HaAvaii,  and  Porto  Rico. 
The  total  number  of  these  institutions  is  G5,  of  Avhich  G3  maintain 
courses  of  instruction  in  agriculture.  The  aggregate  A^aliie  of  the 
permanent  funds  and  equipment  of  the  land-grant  colleges  and  uni- 
A'ersities  in  1904  is  estimated  to  be  $72,540,588.11.  The  income  of 
these  institutions  in  1904,  exclusiA^e  of  the  funds  receiA-ed  from 
the  United  States  for  agricultural  experiment  stations,  Avas 
$11,498,341.35.  The  value  of  the  additions  to  their  permanent  endoAV- 
ment  and  equipment  in  1904  is  estimated  to  be  $3,221,973.53.  The 
number  of  persons  in  the  faculty  of  the  colleges  of  agriculture  and 
the  mechanic  arts  Avas  2,740,  and  in  other  departments  1,575,  making 
a  grand  total  of  4,315.  The  number  of  students  in  1904  Avas 
5G,22G,  of  Avhom  4,43G  Avere  in  four-year  courses  in  agriculture,  and 
G,9G2  in  shorter  courses  in  agriculture,  dairying,  horticulture,  and 
A^eterinaiw  science.  The  graduates  in  1904  AA^ere  4,822,  and  since  the 
organization  of  these  institutions,  57,909. 

PHOGBESS  m  AGBICULTUBAL  EDHOATIOH. 

A  A^ery  striking  illustration  of  the  general  adA^ance  of  agricultural 
education  in  this  country  during  the  past  decade  Avas  presented  in 
the  elaborate  exhibit  of  the  agricultural  colleges  and  experiment 
stations  at  the  Louisiana  Purchase  Exposition  at  St.  Louis  as  com¬ 
pared  with  the  exhibit  aa  hich  the  same  institutions  AA'ere  able  to  make 
at  the  Columbian  Exposition  at  Chicago  in  1893.  It  Avas  thus  made 
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evident  that  during  the  period  between  these  expositions  the  whole 
programme  of  stud}^  at  the  agricultural  colleges  has  been  exten¬ 
sively  revised  and  improved  in  accordance  with  the  development  of 
a  real  science  of  agricidture,  based  on  the  results  of  the  investiga¬ 
tions  of  the  experiment  stations  and  the  Department  of  Agriculture. 
Tlie  appliances,  apparatus,  and  illustrative  material  for  the  courses 
in  the  different  l^ranches  of  agriculture  have  also  been  so  far 
extended  and  improved  that  it  was  possible  to  make  an  essen¬ 
tially  new  showing  of  equipment  for  instruction  in  these  lines  at  the 
St.  Louis  Exposition.  For  the  first  time  in  the  history  of  the  agri¬ 
cultural  colleges  the}^  were  able  to  put  into  concrete  form  a  system¬ 
atic  representation  of  their  scheme  of  education  which  was  Avorth}^ 
to  be  put  alongside  of  the  exhibits  of  the  long-established  branches 
of  learning  in  the  educational  building  of  a  great  international 
exposition. 

The  past  fiscal  3’ear  has  also  been  notable  for  encouraging  and 
substantial  progress  in  all  phases  of  agricultural  education  through¬ 
out  the  United  States.  ScA^eral  States  Avhich  haA^e  heretofore  given 
but  little  aid  to  their  agricultural  colleges  liaA^e  this  year  provided 
more  or  less  liberal  funds  for  additional  buildings  or  for  mainte- 
]iance.  In  this  Avay  the  total  income  of  the  land-grant  colleges  has 
been  increased  b}^  tAvo  and  a  quarter  million  dollars,  and  the  A^alue  of 
the  additions  to  their  permanent  endoAvment  and  equipment  by 
OA^er  half  a  million  dollars.  The  buildings  erected  recently  liaA^-e 
been  more  substantial  than  those  of  earlier  daA^s  and  they  are  much 
better  adapted  to  the  peculiar  needs  of  the  agricultural  practicum, 
Avhich  is  rapidly  becoming  a  most  A^aluable  feature  of  instruction  in 
agriculture.  Much  attention  has  been  giA^en  to  the  improA^ement 
of  college  courses  in  agriculture  and  to  the  further  adaptation  of 
these  courses  to  the  needs  of  special  industries.  Graduate  instruc¬ 
tion  in  agriculture  has  also  receiA^ed  a  good  share  of  attention,  not 
only  in  the  colleges  themselA^es,  but  also  in  the  Association  of  Ameri¬ 
can  Agricultural  Colleges  and  Experiment  Stations,  Avhich  is  endeav¬ 
oring,  through  its  committee  on  graduate  studAg  to  arrange  for  bien¬ 
nial  sessions  of  the  Graduate  School  of  Agriculture. 

Greater  iiiterest  than  ever  before  has  been  manifested  in  what 
]nay  be  called  the  extension  Avork  of  the  colleges — farmers’  insti¬ 
tutes;  short  Avinter  courses  for  farmers;  correspondence  courses; 
summer  schools  for  the  preparation  of  teachers  of  elementary  agri¬ 
culture,  nature  stiidjq  and  school  gardening;  the  organization  of 
experimental  clubs  among  country  boA^s  and  girls;  the  prej)aration 
of  courses  in  agriculture  for  rural  schools;  the  preparation  and  dis¬ 
tribution  of  literature  intended  to  promote  these  enterprises;  the 
giving  of  itinerant  lectures,  and,  in  short,  eA^erjdhing  Avhich  makes 
for  more  Avholesome  rural  conditions.  Several  of  the  colleges  noAV 
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liarc  definitely  organized  departments  for  carrying  on  extension 
Avorlv,  while  others  Imve  detailed  to  this  service  members  of  their 
staff  who  have  other  duties. 

Progress  has  been  made  during  the  year  along  lines  of  secondary 
and  elementaiy  education  in  agriculture  and  in  the  training  of 
teachers  for  this  work.  Xew  schools  have  been  established.  The 
older  schools  liave  been  better  supervised  and  their  courses  of  study 
improved.  More  attention  than  formerly  has  been  given  to  provid¬ 
ing  agricultural  and  horticultural  courses  for  women.  Efforts  to 
introduce  agricultural  instruction  into  the  common  schools  have  been 
attended  with  such  encouraging  results  as  to  greatly  stimulate  dis¬ 
cussion  and  experiment  along  this  line.  It  is  estimated  from  par¬ 
tial  returns  that  fully  12,000  pupils  received  instruction  in  agricul¬ 
ture  in  the  common  schools  of  Xorth  Carolina  last  year.  The  pro¬ 
gramme  of  the  last  convention  of  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  gave  a  prominent 
place  to  the  subject  of  elementary  instruction  in  agriculture,  and  the 
committee  of  the  association  on  methods  of  teaching  agriculture 
presented  a  report  on  this  subject.  The  Xational  Educational  Asso¬ 
ciation  has  a  standing  committee  composed  of  educators  of  national 
repute  who  are  studying  the  problem  of  introducing  more  generally 
nature  study,  school  gardening,  and  other  agricultural  instruction 
into  the  public  schools.  School  officers  and  legislators  in  a  number 
of  States  and  Territories  are  now  engaged  in  preparing  courses  of 
study  and  legislation  providing  for  agriculture  in  the  common 
schools. 

It  is  clearly  apparent  that  the  cause  of  agricultural  education  is 
being  considered  in  more  of  its  phases  and  by  more  prominent  men 
than  ever  before.  The  outlook  is  therefore  more  hopeful  for  steady 
and  wholesome  progress  in  the  direction  of  relating  education  more 
closely  to  the  needs  of  the  people. 

THE  FAHMSHS’  INSTITUTES. 

Statistics  of  the  farmers’  institutes  in  the  United  States,  and  other 
information  regarding  their  organization  and  progress  during  the 
past  year,  have  been  collected  by  the  farmers’  institute  specialist  of 
this  Office,  and  are  included  in  a  detailed  report  given  on  page  G17. 
According  to  this  report  3,306  institutes  were  held  during  the  year 
in  46  States  and  Territories.  The  total  attendance  at  these  institutes 
was  over  841,000.  The  appropriations  for  institute  purposes 
amounted  to  $210,000,  but  the  amount  actually  available  for  insti¬ 
tutes  was  mucli  larger  than  this,  for  the  salaries  of  the  directors  in  26 
States  are  not  included  in  this  amount,  nor,  except  in  a  few  States,  is 
the  cost  of  printing  the  320,000  reports  of  institute  proceedings  which 
were  jmblished  and  distributed  last  year.  The  institutes  were 
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addressed  953  lecturers,  emplo^^ed  by  the  State  directors.  Of  this 
number  3G1  are  members  of  the  faculties  of  the  agricultural  colleges 
or  of  the  staffs  of  experiment  stations,  ndio  contributed  during  the 
year  2,131  days  of  their  time  to  giving  institute  instruction.  Twenty- 
eiglit  States  reported  also  a  total  of  3,331  local  speakers  engaged  in 
institute  work,  so  that  in  all  there  were  considerably  more  than  4,000 
])ersons  who  gave  instruction  at  the  institutes  during  the  year. 

The  principal  needs  of  the  institutes  are  for  better  organization, 
more  liberal  financial  support,  and  a  larger  number  of  efficient  Avork- 
ers.  The  form  of  organization  most  approA^ed  is  that  of  a  strong, 
jiermanent  local  organization  in  eA^ery  institute  district,  Avith  fully 
and  clearW  defined  duties  and  poAvers,  the  Avhole  system  to  be  subject 
to  the  OA^ersight  and  limited  control  of  a  central  State  authority.  As 
regards  funds,  only  a  feAv  of  the  States  provide  liberally  for  the  insti¬ 
tutes,  Avhile  eight  States  and  Territories  make  no  appropriation 
AvhateA^er  for  this  purpose.  The  corps  of  institute  Avorkers  is  being 
augmented  sloAvly  by  trained  men  from  the  agricultural  colleges  and 
experiment  stations,  but  the  supply  of  lecturers  acquainted  Avith  both 
the  science  and  the  art  of  agriculture  is  still  far  from  adequate.  A 
feAV  of  the  colleges  are  endeaAmring  to  improA^e  conditions  in  this 
1‘espect  by  offering  short  normal  courses  for  institute  Avorkers. 

The  ninth  annual  conA^ention  of  the  American  Association  of 
Farmers’  Institute  Workers  Avas  held  at  St.  Louis,  Mo.,  October  18-20, 
1904,  and  Avas  attended  by  100  delegates  from  25  States  and  Terri¬ 
tories,  the  District  of  Columbia,  and  three  proAunces  of  the  Dominion 
of  Canada.  The  proceedings  of  this  coiiA^ention  haA^e  been  published 
as  Bulletin  Xo.  154  of  this  Office,  and  a  brief  account  of  the  meeting 
is  giA^en  on  page  618  of  this  report. 

The  Avork  of  this  Office  in  relation  to  farmers’  institutes  has  been 
continued.  The  duties  of  the  farmers’  institute  specialist  during  the 
year  haA^e  been  those  of  organizing  the  Avork  of  the  office,  of  securing 
information  as  to  the  conditions  of  the  institute  Avork  in  the  United 
States  and  in  foreign  countries,  and  of  rendering  assistance  to  the 
seA^eral  State  directors  and  institute  lecturers  through  correspond¬ 
ence,  personal  visits,  and  the  sending  out  of  agricultural  literature. 

Coin])lete  lists  of  institute  lecturers  Avere  published  and  sent  to  all 
of  the  directors  of  the  agricultural  experiment  stations,  Avith  the 
request  that  they  select  from  it  and  add  to  their  mailing  list  the 
names  of  such  persons  as  are  not  already  receiAung  their  publica¬ 
tions.  This  request  Avas  quite  generally  complied  Avith,  and  numerous 
expressions  of  appreciation  haA’-e  come  from  the  lecturers  to  whom 
the  bulletins  haA^e  been  sent.  A  similar  request  Avas  made  to  the 
DiAusion  of  Publications  of  this  Department  with  equally  satisfac¬ 
tory  results. 
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AiTaiigements  have  been  completed  vdlh  a  number  of  scientific 
experts  for  the  preparation  of  sets  of  photographs  from  which  to 
prepare  lantern  slides  illustrative  of  important  agricultural  sub¬ 
jects.  Each  set  of  photographs  is  to  be  accompanied  by  a  syllabus 
containing  explanations  of  each  slide  and  provided  with  full  refer¬ 
ences  to  the  literature  of  the  subject.  A  few  sets  of  slides  have  now 
been  prepared  and  the  demand  for  them  among  institute  lecturers 
has  been  such  as  to  justify  this  action. 

Correspondence  has  been  opened  with  representatives  of  foreign 
nations  to  secure  information  regarding  methods  of  promoting  agri¬ 
culture  in  those  countries.  Data  have  also  been  received  from  the 
principal  steam  railwa}"  systems  of  the  United  States  and  Canada 
showing  the  steps  tliey  have  taken  to  promote  agricultural  interests 
in  the  sections  through  which  they  run.  The  institute  specialist  has 
visited  during  the  year  23  States  and  1  Territory  for  the  purpose  of 
attending  conventions  of  agricultural  representatives,  and  has  deliv¬ 
ered  before  these  conventions  29  addresses. 

THE  ASSOCIATION  OF  COLLEGES  AND  STATIONS. 

The  eighteenth  annual  convention  of  the  Association  of  Ameri¬ 
can  Agricultural  Colleges  and  Experiment  Stations  was  held  at  Des 
Moines,  Iowa,  November  1-3,  1901.  This  was  the  first  meeting  under 
the  new  constitution,  which  reduces  the  number  of  sections  from 
five  to  two,  and  the  advantage  of  the  new  plan  vnis  very  marked  in 
enabling  the  delegates  to  follow  each  discussion  more  closely  and  in 
concentrating  the  deliberation  upon  questions  relating  to  the  admin¬ 
istration  of  the  colleges  and  stations,  their  general  management,  and 
methods  of  work. 

The  papers  and  discussions  at_  this  convention  were  concerned  mainl}^ 
v.dth  (1)  the  extension  features  of  agricultural  education,  including 
the  teaching  of  elementary  agriculture,  in  the  public  schools,  upon 
which  the  standing  committee  on  methods  of  teaching  agriculture 
presented  a  report;  (2)  improvement  of  plants  and  animals;  and 
(3)  the  amount  of  teaching  desirable  for  station  Avorkers  to  do.  A 
brief  account  of  the  Des  Moines  meeting  is  given  on  page  25G. 

THE  OFFICE  OF  EXPERIMENT  STATIONS. 

The  work  of  the  Office  of  Experiment  Stations  has  been  larger  in 
amount  and  more  varied  in  character  than  ever  before.  It  has  in¬ 
cluded  the  supervision  of  station  expenditures,  necessitating  visits  by 
inspectors  to  every  experiment  station  in  the  United  States ;  advisory 
relations  with  the  stations  involviiig  numerous  conferences  and  a 
large  amount  of  correspondence  with  station  officers;  the  collection 
H.  Doc.  421,  58-3 - 3 
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and  dissemination  of  information  regarding  the  progress  of  agricrd- 
tiiral  education  and  research  throughout  the  Avorld  by  means  of  tech- 
ideal  and  popular  periodicals,  bulletins,  and  circulars;  the  manage¬ 
ment  of  experiment  stations  in  xVlaska,  Hawaii,  and  Porto  Kico; 
special  investigations  on  the  nutrition  of  man  and  on  irrigation  and 
drainage,  conducted  largety  in  cooperation  with  experiment  stations, 
educational  institutions,  and  other  agencies  in  different  States  and 
Territories:  the  promotion  of  the  interests  of  farmers’  institutes 
throughout  the  United  States,  and  the  preparation  of  two  exhibits, 
illustrating  the  work  of  the  Office,  for  the  Louisiana  Purchase  Expo¬ 
sition  at  St.  Louis. 

The  recent  work  of  the  Office  in  relation  to  agricultural  education 
has  been  directed  mainly  toward  the  better  classification  and  the  ex¬ 
tension  of  courses  in  agricultural  engineering  and  agricultural  eco¬ 
nomics,  and  the  promotion  of  secondary  and  elemental^  instruction 
in  agricidtiire.  During  the  ^^ear  the  claims  of  some  phases  of  agri¬ 
cultural  instruction  to  a  place  in  the  common  school  courses  were  pre¬ 
sented  in  addresses  to  not  less  than  4,000  teachers  and  school  officers, 
and  b}^  means  of  publications  to  a  much  larger  number.  Much  prog¬ 
ress  has  been  made  also  in  bringing  the  Department  into  more  help¬ 
ful  relations  with  the  farmers’  institute  movement  in  the  United 
States,  as  a  result  of  which  the  ways  in  which  the  Department  can 
aid  this  movement  have  been  more  clearly  defined. 

Tile  original  investigations  of  the  Office  have  been  increased  not 
only  by  the  extension  of  the  work  already  in  hand,  but  also  by  the 
addition  of  iiiA'Cstigations  in  drainage,  which  are  vcidespread  in  their 
application,  both  in  the  humid  regions  of  the  East  and  in  the  irrigated 
regions  west  of  the  iMississippi. 

The  jireparation  of  the  two  exhibits  in  cooperation  with  the  Asso¬ 
ciation  of  American  Agricultural  Colleges  and  Experiment  Stations 
for  the  Louisiana  Purchase  Exposition,  and  of  a  number  of  special 
publications  to  be  used  in  connection  with  these  exhibits,  put  heavy 
additional  labor  upon  nearly  every  member  of  the  Office  staff,  but  the 
exhibits  were  of  great  value  in  giving  publicity  to  the  work  of  the 
Office  in  relation  to  agricultural  education  and  research.  A  brief 
account  of  the  general  business  of  the  Office  will  be  found  on  page  49, 
and  details  of  its  operations  are  given  in  other  portions  of  this  report. 

EXPERIMENT  STATIONS  IN  ALASKA,  HAWAII,  AND  PORTO  RICO. 

Ill  Alaska  experiment  stations  were  maintained  at  Sitka,  Kenai, 
Eampart,  and  Copper  Center,  and  cooperative  experiments  were  con¬ 
ducted  on  Mood  Island.  The  results  of  the  year  tended  to  confirm 
the  possibilit}^  of  growing  hard}"  Avegetables  in  nearl}^  all  parts  of  the 
Territory  south  of  the  Arctic  Circle,  and  hardy  cereals  and  an  abun- 
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dance  of  forage  for  live  stock  in  many  localities.  There  is  also 
increasing  evidence  of  the  feasibility  and  desirability  of  establishing 
animal  industry  in  the  Territoiy. 

In  Hawaii  considerable  progress  has  been  made  in  improving  the 
facilities  for  station  Avork  and  in  deA^eloping  neAv  Avork,  especially 
Avith  bananas,  tobacco,  grasses  and  forage  plants,  and  soils.  Studies 
liaA'e  been  made  of  fungus  diseases  and  certain  insect  pests  of  coffee, 
sugar  cane,  and  other  economic  plants,  and  a  bulletin  has  been  pub¬ 
lished  on  the  leaf  hopper  of  sugar  cane. 

The  staff’  of  the  Porto  Eico  Station  has  begun  the  iiiA^estigation  and 
introduction  of  ncAV  and  improA^ed  varieties  of  horticultural  products, 
the  promotion  of  improA’ed  cultural  methods,  the  cultiA^ation  and 
improA^ement  of  coffee,  and  the  study  of  life  histories  of  injurious 
fungi  and  insects  and  means  for  their  repression.  A  study  of  methods 
of  combating  the  coffee-leaf  miner  has  resulted  in  the  discoA^ery  of  an 
effectiA'e  parasite  which,  it  is  belieA^ed,  by  careful  propagation  and 
distribution,  Avill  aid  A^ery  materially  in  checking  the  raA^ages  of  this 
most  serious  enemy  to  coffee  cultiA^ation.  Much  progress  has  been 
made  in  draining  the  farm,  installing  an  experimental  irrigation 
system,  and  otherAvise  preparing  the  land  for  experimentation. 

NUmiTION  INVESTIGATIONS. 

During  the  last  fiscal  year  the  inquiry  regarding  food  and  nutri¬ 
tion  of  man,  conducted  under  the  auspices  of  this  Office,  has  been  con¬ 
tinued  on  much  the  same  lines  as  in  the  previous  years,  the  iiiA^estiga- 
tions  as  heretofore  haAung  been  under  the  immediate  charge  of  Prof. 
IV.  O.  AtAvater.  Attention  has  been  deAmted  mainly  to  the  study  of 
physiology,  hygiene,  and  the  economics  of  nutrition,  the  chief  object 
of  the  inquiry  being  to  discoA^er  the  fundamental  laAvs  of  nutrition 
and  their  economical  and  sociological  application  to  the  health  and 
well-being  of  mankind.  Attention  has  been  paid  more  particularly 
to  cooking  experiments,  dietary  studies,  digestion  experiments,  and 
iiwestigations  with  the  respiration  calorimeter  on  the  transformations 
of  matter  and  energy  in  the  human  body. 

In  addition  to  the  experimental  Avork  a  large  amount  of  editorial 
work  is  required  in  the  calculation  of  the  results  of  experiments,  the 
preparation  of  experimental  data  for  publication  in  a  technical  and 
popular  form,  and  in  other  Avays. 

The  method  of  cooperation  by  AA’hich  the  work  of  iiiA^estigation  has 
been  distributed  among  A'arious  educational,  scientific,  and  similar 
institutions  in  the  United  States  has,  as  hitherto,  gUen  most  excellent 
results  and  a  large  amount  of  inA^estigation  has  been  carried  on.  In 
a  considerable  measure  this  has  been  made  possible  by  the  generous 
support  of  the  cooperating  institutions  Avhich  liaA^e  contributed  in 
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some  cases  money,  and  in  practically  all  cases  the  use  of  laboratories, 
apparatus,  libraries,  the  advice  and  counsel  of  skilled  experts,  and 
similar  assistance.  Had  funds  been  available  it  would  have  been  pos¬ 
sible  to  extend  considerably  the  cooperative  investigations,  as  other 
institutions  have  expressed  a  readiness  to  join  in  such  enterprises 
provided  a  comparatively  small  amount  could  be  allotted  to  them. 
However,  with  the  funds  at  present  available  it  was  not  found  pos¬ 
sible  to  extend  the  work  be3mnd  its  present  limitations. 


THE  WORK  AT  DIFFERENT  PLACES. 

In  addition  to  editorial  work,  the  Washington  office  has  had  the 
general  supervision  of  the  plans  and  expenditures  for  the  nutri¬ 
tion  investigations.  Bibliographical  and  other  data  have  been  col¬ 
lected;  the  current  literature  of  the  subject  of  nutrition  has  been 
reviewed,  and  abstracts  made  partly  for  use  in  the  Experiment  Sta¬ 
tion  Eecord  and  partly  for  other  purposes  in  connection  with  the 
inquiry,  as  seemed  desirable.  The  growth  of  interest  in  the  nutrition 
investigations  is  shown  by  the  constantly  increasing  corespondence 
Avhich,  as  well  as  the  distribution  of  publications,  is  attended  to  from 
the  Washington  office. 

In  connection  Avith  the  Department  of  the  Interior,  an  extended 
series  of  dietary  studies  Avas  made  at  the  Government  Hospital  for 
the  Insane,  and  the  results  Avere  prepared  for  publication  in  bulletin 
form. 

The  nutrition  investigations  carried  on  at  the  UniA^ersity  of  Cali¬ 
fornia  by  Prof.  M.  E.  Jaffa  and  his  associates  during  the  past  year 
form  part  of  a  series  intended  to  coA^er  tAvo  years,  the  digestibility  of 
fruits  and  nuts  and  their  value  as  part  of  a  mixed  diet  being  the -gen¬ 
eral  subject  under  iiiA^estigation.  The  nutritiA^e  value  of  a  diet  con¬ 
sisting  almost  entirely  of  fruits  and  Axgetables  Avas  also  studied. 
Thirty-five  digestion  experiments  and  four  dietary  studies  have  been 
made. 

Emit  and  nuts  may  be  made  a  very  useful  part  of  the  diet.  Aside 
from  the  AAmrk  undertaken  at  the  University  of  California  compara¬ 
tively  little  attention  has  ^beeii  paid  to  the  study  of  the  nutritive  value 
of  these  foods.  California  furnishes  such  an  abundant  A^ariety  of 
both  fruits  and  nuts  that  the  conditions  are  A^ery  faAmrable  for  the 
investigations,  and  it  is  belieA^ed  that  the  inquiry  noAV  in  progress 
Avill  demonstrate  the  dietetic  value  of  fruits  and  nuts  and  lead  to 
their  more  general  and  intelligent  use  in  American  households. 
The  AAUse  use  of  fruits,  fresh  and  preserved,  as  a  part  of  the  diet 
rather  than  as  food  accessories  Avould.  it  seems  fair  to  say,  add  to  the 
attractiA'eness  and  AAdiolesomeness  of  the  diet,  and  AAmuld  probably 
be  of  benefit  also  from  the  standpoint  of  economy. 
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The  work  at  ]\iiddletown,  Conn.,  in  which  Wesleyan  University, 
the  State  of  Connecticut,  and  the  Carnegie  Institution  of  Washington 
cooperated  with  this  Department,  was  conducted  under  the  direction 
of  Prof.  W.  O.  Atwater,  chief  of  nutrition  investigations,  and  has 
included  the  ])lanning  and  direct  supervision  of  the  cooperative- 
investigations  throughout  the  country;  carrying  out  of  special 
studies  with  the  bomb  and  respiration  calorimeters;  improvements  in 
apparatus  and  methods  of  inquiry;  editorial  work,  including  calcu¬ 
lation  and  verification  of  data  and  ])re])aration  of  results  for  publica¬ 
tion;  compilation  of  results  of  nutrition  investigations  in  this  and 
other  countries,  and  correspondence  and  other  administrative  work. 

In  connection  witli  the  respiration  calorimeter  investigations  a 
number  of  improvements  in  apparatus  have  been  introduced,  one  of 
the  most  valuable  being  a  device  by  which  the  subject  can  weigh 
himself  while  in  the  respiration  chamber,  the  weighings  being  accu¬ 
rate,  within  2  or  3  grams.  The  method  is  also  adapted  to  weighing 
the  absorber  system  inside  the  chamber  with  great  accuracy.  The 
actual  experimental  work  has  included  eleven  experiments  with  three 
different  subjects,  covering  a  period  of  twent}^  da3^s  Avithin  the  appa¬ 
ratus.  In  one  experiment  the  subject  remained  in  the  apparatus 
thirteen  days  and  fourteen  nights.  The  experimental  conditions 
haA^e  Auried  from  fasting  and  extreme  quiet  to  abundant  diet  and 
unusually  hard  Avork,  and  furnish  A^aluable  data. regarding  the  com- 
paratiA^e  Auilue  of  different  nutrients  and  the  amounts  of  protein  and 
energy  required  for  the  production  of  different  amounts  of  Avork. 

In  addition  to  the  complete  metabolism  experiments  a  number  of 
experiments  of  about  tAveh^e  hours  each  Avere  made  to  study  the 
amounts  of  heat  radiated  from  the  body  under  different  conditions 
of  lying,  sitting,  standing,  or  operating  the  bic^^cle  ergometer,  such 
experiments  haAung  to  do  Avith  the  stud}^  of  the  efficiency  of  the 
human  body  as  a  machine,  its  energy  requirements,  and  the  effect  of 
Aurious  circumstances  on  the  energy  output. 

In  connection  Avith  the  experiments  considerable  time  has  been 
deAuted  to  a  stud^"  of  the  method  of  partial  drying  of  samples  of 
food,  etc.,  in  auicuo  for  analysis,  and  the  results  obtained  indicate  that 
the  method  as  folloAved  is  much  more  satisfactoiy  than  drying  sam¬ 
ples  by  heat  as  in  the  more  common  method. 

TAventA"-five  experiments  have  also  been  carried  on  during  the  year 
Avith  different  subjects  to  secure  data  regarding  the  digestibility  of 
cereal  breakfast  foods,  fish,  and  poultry. 

At  the  UniA^ersity  of  Illinois  Prof.  TI.  S.  Grindley  and  his  asso¬ 
ciates  haA^e  continued  the  iiiA^estigations  of  the  losses  and  chemical 
changes  resulting  from  cooking  meat  and  the  influence  of  different 
jnethods  of  cooking  upon  its  nutritiA^e  Auilue,  fiftA"-eight  experiments 
haAung  been  made.  Idie  Avork  has  been  carried  on  under  A^ery  favor- 
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iible  circumstances,  as  in  addition  to  the  use  of  a  new  and  well- 
equipped  laboratory  the  university  has  contributed  $2,000  to  the 
nutrition  investigations,  and  furthermore  the  experiment  station 
has  furnished  without  charge  the  meat  used  for  the  investigations, 
the  animals  from  which  the  portions  of  meat  Avere  taken  having  been 
bred,  groAvn,  fed,  and  slaughtered  under  knoAvn  conditions.  Yalu- 
ai^le  assistance  has  been  rendered  by  the  department  of  household 
science  of  the  uniA^ersity. 

The  iiiAnstigations  Avith  meat  have  shoAvn  that  the  losses  of  nuiri- 
ents  ATiiw  markedly  AAuth  different  methods  of  cooking,  and,  together 
AAuth  the  results  of  Professor  Grindley's  earlier  studies,  furnish  valu¬ 
able  data  for  the  economical  preparation  of  meat  for  the  table, 
especiall}"  in  institutions  Avher^  large  quantities  are  cooked  at  a  time 
and  economy  is  necessary. 

In  addition  to  the  cooking  experiments  studies  haA^e  been  made  of 
the  kind  and  amount  of  proteids  in  broth  of  different  sorts  from 
cooked  meat  and  in  Avater  extracts  of  uncooked  meats,  a  valuable 
feature  being  the  improvement  of  the  methods  for  use  in  determin¬ 
ing  the  nitrogen  of  meat  and  meat  products. 

At  the  University  of  Maine  Prof.  C.  D.  Woods  and  his  associates 
haAT  carried  on  experiments  AAdiich  have  to  do  Avith  the  digestibility 
of  different  cereal  breakfast  foods.  The  Avork  has  included  thirty- 
four  natural  and  di^ii’G^-^cur  artificial  digestion  experiments,  and 
has  furnished  results  of  much  A^alue.  In  addition  to  the  experimental 
Avork  reports  of  the  dietary  studies  and  digestion  experiments  Avith 
lumbermen  and  of  digestion  experiments  Avith  bread  Avere  prepared. 

The  cereal  breakfast  foods  studied  haA^e  included  some  of  the  sorts 
very  commonly  used,  and  the  results  obtained  furnish  A^aluable  data 
for  judging  of  the  Aaalue  of  this  important  class  of  foods. 

The  dietary  studies  and  digestion  experiments  Avith  Blaine  lumber¬ 
men  are  of  unusual  interest,  since  they  Avere  carried  on  AAuth  men  per¬ 
forming  seA^ere  physical  Avork  under  more  or  less  trying  conditions 
and  exposure  and  living  upon  a  diet  Avhich  though  abundant  Avas 
A'ery  simple,  being  made  up  of  a  feAv  staple  foods  of  Avhicli  the  most 
important  Avere  perhaps  beans  and  bread.  The  amounts  eaten  Avere 
fairly  large,  as  might  be  exj^ecied  from  the  character  of  the  Avork 
performed.  As  regards  thoroughness  of  digestion,  little  difference 
Avas  obserA'ed  between  these  men  and  others  Avho  have  been  studied 
under  more  usual  conditions. 

At  the  UniA^ersity  of  Minnesota  Prof.  Harry  Snyder  has  studied 
especialh^  the  digestibility  and  nutritiA^e  value  of  cereal  breakfast 
foods  and  of  macaroni  flour — i.  e.,  bread  prepared  from  macaroni 
AAdieat — and  has  made  thirty-one  digestion  experiments.  Tie  has  also 
made  a  milling  experiment  Avitli  macaroni  wheat  and  aii  experiment 
on  the  preparation  of  macaroni  from  flour  thus  prepared. 
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The  studies  of  cereal  breakfast  foods  are  especially  interesting,  and 
the  results,  taken  in  connection  with  those  obtained  at  Middleto^Yn 
and  the  University  of  Maine,  will  go  far  toward  settling  the  inter¬ 
esting  question  as  to  tlic  value  of  this  class  of  foods  as  compared 
Avitii  bread,  macaroni,  and  other  common  cereal  preparations.  In 
connection  Avith  the  Avoi'k  attention  has  been  paid  to  the  comparative 
econoniA^  and  Avholesomoness  of  different  methods  of  marketing  these 
foods,  the  cost  of  the  nutrients  furnished  as  compared  Avith  flour, 
meal,  and  the  more  common  foods,  the  influence  of  methods  of  prep¬ 
aration  on  flaAmr,  and  related  topics. 

The  Avork  Avith  macaroni  Avheat  has  furnished  interesting  data 
regarding  the  Auilue  of  this  class  of  Avlieat  and  the  possibilities  of 
extending  its  use. 

Dr.  H.  C.  Sherman,  of  Columbia  University,  NeAV  York  City,  has 
continued  his  collection  of  data  regarding  the  protection  of  proteids 
in  the  body. 

At  the  UniA-ersity  of  Tennessee  Prof.  C.  E.  Wait  has  continued 
the  investigations  along  the  same  lines  as  in  previous  years,  namely, 
tAventy  dietary  studies  of  Avhite  families  of  limited  means  living  in 
mountain  districts,  and  twelA^e  experiments  on  the  digestibility  of 
legumes. 

Especial  interest  attaches  to  the  studies  of  the  digestibility  of 
legumes,  as  hitherto  little  data  has  been  aA^ailable  regarding  the  thor¬ 
oughness  Avith  Avhich  this  important  class  of  nitrogenous  foods  is 
utilized  by  the  body.  In  addition  to  other  legumes,  Professor  Wait’s 
Avork  has  included  coAvpeas,  a  food  product  of  great  importance  in 
regions  Avhere  it  is  grown  and  one  vliose  use  it  seems  could  be  profit¬ 
ably  extended  to  regions  where  it  is  at  present  little  knoAvn. 

FOOD  AND  NUTRITION  PUBI JCATIONS. 

The  food  and  nutrition  publications  issued  during  the  past  year 
haA^e  included  5  techincal  bulletins,  1  farmer’s  bulletin,  an  article 
for  the  Yearbook  of  the  Department,  an  article  for  the  Annual  Ileport 
of  the  Office  of  Experiment  Stations,  and  one  for  distribution  at  the 
St.  Louis  Exposition.  The  subjects  treated  in  these  publications  are 
as  folloAvs: 

Dietary  Studies  in  Boston  and  Springfield,  Mass.,  Philadelphia, 
Pa.,  and  Chicago,  Ilk;  Further  IiiA^estigations  among  Fruitarians  at 
the  California  Agricultural  Experiment  Station;  Experiments  on 
the  Metabolism  of  flatter  and  Energy  in  the  Human  Bod}^  1900- 
1902;  Experiments  on  Losses  in  Cooking  Meat,  1900-1903;  Studies 
of  the  Digestibility  and  XutritiA-e  Value  of  Bread  at  the  Maine 
Agricultural  Experiment  Station,  1899-1903;  Poultry  as  Food; 
AYheat  Flour  and  Bread;  Nutrition  Investigations  at  the  Govern¬ 
ment  Hospital  for  the  Insane,  Washington,  D.  C.,  and  IiiA^estigations 
on  the  Nutrition  of  ^lan  in  the  United  States. 
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The  following  was  submitted  for  publication,  but  was  not  actually 
printed  during  the  fiscal  year:  Canned  Fruit,  Preserves  and  Jellies: 
Household  ^Methods  of  Preparation. 

IimiGATION  AND  BK  AIN  AGE  INVESTIGATIONS. 

IRRIGATION. 

The  regulation  of  the  water  supplied  to  soils  for  the  growth  of 
crops  by  means  of  irrigation  and  drainage,  as  related  to  tillage,  is  a 
factor  in  crop  production  of  universal  importance.  Investigations 
of  the  best  manner  of  accomplishing  the  results  desired  through  irri¬ 
gation  and  drainage  were  carried  on  during  the  past  year  under  the 
direction  of  Dr.  Elwood  Mead  in  thirty  different  States  and  Terri¬ 
tories  and  two  of  our  insular  possessions.  In  California,  Oregon, 
Washington,  Nevada,  Utah,  Colorado,  Wyoming,  Montana,  South 
Dakota,  Nebraska,  Kansas,  New  Mexico,  Arkansas,  Iowa,  lYisconsin, 
Indiana,  New  Jersey,  and  in  the  islands  of  Porto  Ilico  and  HaAvaii, 
this  Avork  Avas  conducted  under  cooperative  arrangements  Avith  the 
State  agricultural  colleges  or  experiment  stations.  In  Idaho  and 
Wyoming  this  Office  cooperated  Avith  the  State  engineers’  offices. 
In  California  and  Nevada  special  cooperative  appropriations  Avere 
made  by  the  States  for  extending  this  Avork.  In  addition  to  these 
(cooperative  studies  Avork  Avas  carried  on  by  the  agents  of  the  Depart¬ 
ment  in  Texas,  Louisiana,  Mississippi,  Missouri,  Illinois,  Alabama, 
Florida,  Georgia,  South  Carolina,  and  We'st  Virginia. 

In  company  Avitli  a  representatiA’e  of  the  Bureau  of  Plant  Industry, 
Mr.  C.  G.  Elliott,  engineer  in  charge  of  drainage  iiiA^estigations, 
made  a  study  of  the  drainage  problems  of  the  fruit  and  vegetable 
lands  bordering  the  Everglades  in  Elorida. 

In  collaboration  Avtih  the  Bureau  of  Chemistry  a  large  number  of 
samples  of  irrigation  Avaters  Avere  collected  by  the  field  agents  of  this 
Office  and  analyzed  by  the  Bureau  of  Chemistry,  to  determine  the 
amount  and  influence  on  plant  and  animal  life  of  the  impurities 
carried. 

THE  DUTY  OF  AVATER. 

The  measurements  of  the  quantity  of  Avater  used  under  ordinary 
jiractice  Avere  continued  in  nearly  all  of  the  arid  States,  in  districts 
Avhere  this  information  is  needed  as  a  guide  in  the  adjudication  of 
Avater  rights,  to  serve  as  a  basis  for  fixing  the  dimensions  of  iieAV 
canals,  or  for  making  comparisons  betAveen  the  average  duty  under 
existing  practice  and  the  possible  duty  under  tests  being  made  of 
more  skillful  and  economic  methods.  These  records  of  existing  prac¬ 
tice  Avere  supplemented  by  experiments  to  determine  the  absolute 
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quantity  of  water  which,  under  given  conditions  of  soil  and  climate, 
Avill  produce  the  largest  ^deld.  In  these  experiments  the  quantity  of 
water  applied  varied  from  2  to  GO  inches,  or  from  the  lowest  limit  of 
economy  in  actual  practice  to  about  the  maximum  quantity  of  water 
used  by  irrigators  in  anything  resembling  good  practice.  These 
experiments  will  be  continued  until  the  approximate  limits  of 
econoim^  in  water,  beyond*  which  saving  becomes  unprofitable,  are 
ascertained,  and  also  the  other  extreme,  bejmnd  which  additional 
application  of  water  becomes  injurious,  is  approximately  determined. 
A  report  of  these  investigations  is  given  in  the  subsequent  pages  of 
this  report,  and  is  illustrated  by  photographs  which  shoAv  how  vary¬ 
ing  the  quantity  of  water  affects  the  growth  of  crops.  This  informa¬ 
tion  is  needed  to  determine  the  kind  of  Avater-right  contracts  best 
suited  to  different  localities.  Where  there  is  more  irrigable  land 
than  Avater  to  irrigate  it,  lessened  use  and  a  high  duty,  even  Avith 
diminished  yield,  may  be  the  most  profitable  system,  because  of  the 
large  increase  in  cultiA-ated  acres  Avhicli  it  makes  possible;  Avhile,  on 
the  other  hand,  Avhere  the  Avater  supply  is  abundant,  a  knoAvledge  of 
the  extent  to  Avhich  a  liberal  use  of  Avater  increases  yields  is  desired. 

Another  line  of  experiments  has  been  carried  on  to  determine  the 
influence  on  the  quality  of  fruits  and  grains  of  Auirying  the  time  of 
irrigation  as  Avell  as  the  amount  of  Avater  applied.  While  not  con- 
clusiA^e,  the  results  of  these  experiments  give  reason  for  belieAdng  that 
through  skillful  handling  of  Avater  the  quality  of  both  fruits  and 
grains  can  be  progressiA^ely  improved.  These  tests  have  been  supple¬ 
mented  by  comprehensiA^e  inquiries  to  ascertain  the  experience  of 
practical  fruit  groAvers,  the  iiiA^estigation  Avith  respect  to  fruits  being 
made  by  Prof.  E.  J.  Wickson,  horticulturist  of  the  California  Exper¬ 
iment  Station,  and  those  on  grains  under  the  direction  of  J.  A.  Widt- 
soe,  director  of  the  Utah  Experiment  Station.  Heretofore  soft 
Avheats  haA^e  been  largely  groAvn  Avhere  irrigation  is  practiced.  It  is 
hoped  to  change  this  and  produce  better  varieties  either  through  the 
adaptation  of  hard  Avheats  to  irrigation  or  through  the  progressive 
improvement  of  soft  Avheats  by  better  methods  of  appl^dng  Avater. 

The  studies  of  preparing  land  for  irrigation  and  the  collection  of 
data  regarding  the  cost  of  doing  this  haA^e  been  continued.  The 
results  of  these  studies  are  proAung  of  great  practical  value  to  farmers. 
Thousands  of  beginners  Avish  to  knoAv  hoAv  to  prepare  their  land  for 
applying  Avater.  This  not  only  iiiAmh^es  the  giving  of  information 
I’egarding  implements  to  be  used,  but  the  selection  of  the  method  to 
be  adopted.  There  are  in  all  in  this  country  about  thirty  different 
methods  of  applying  Avater  to  land,  these  being  modifications  of  four 
general  systems.  The  soil,  the  climate,  the  kind  of  crops  to  be 
groAvn,  and  the  topography  of  the  surface  are  all  factors  Avhich 
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enter  into  the  selection  of  the  method  to  be  employed.  The  check 
method  seems  to  be  best  adapted  to  light,  sandy  soils  having  slopes 
of  from  3  to  G  feet  to  the  mile.  In  the  greater  part  of  the  country 
the  flooding  of  the  land  from  small  field  ditches  is  the  popular  sys¬ 
tem  ;  probably  three-fifths  of  all  the  land  irrigated  is  watered  by  this 
method,  yet  in  certain  sections  of  the  country,  notably  in  the  San 
Joaquin  Valle^q  in  California,  this  method  is  unknown.  The  furrow 
method  is  generally  used  in  the  irrigation  of  orchards  and  for  all 
cultivated  crops,  and  has  one  marked  advantage  over  flooding  or 
checks  in  lessening  the  loss  from  evaporation,  the  experiments  in 
California  in  1904  showing  a  saving  in  irrigation  through  deep 
furrows  of  25  per  cent.  At  present  the  arbitrary  difference  in  irri¬ 
gation  methods  to  be  found  in  districts  having  the  same  natural 
condition  seems  to  come  largely  from  the  influence  of  the  method 
first  adopted,  the  tendency  of  later  comers  being  to  follow  the  plan 
they  see  in  operation.  The  bulletins  describing  different  methods 
are  causing  land  to  be  prepared  and  water  applied  in  a  much  more 
intelligent  and  efficient  manner. 

PUMPING  WATER  FOR  IRRIGATION. 

The  studies  of  irrigation  ”by  pumping  carried  on  during  the  past 
3"ear  have  taken  a  wide  range  and  included  laboratory  tests  of  the 
efficiency  of  different  makes  of  pumps,  field  records  showing  the 
quantity  of  water  lifted,  the  number  of  acres  irrigated,  the  amount 
of  fuel  used  (with  its  cost),  and  the  value  of  the  crops  grown.  These 
experiments  and  inquiries  in  regard  to  pumping  were  carried  on  in 
California,  New  Mexico,  Texas,  Colorado,  Kansas,  Arkansas,  Louisi¬ 
ana,  Nebraska,  and  Wyoming,  part  of  the  work  being  under  the 
direction  of  the  engineers  and  experts  of  this  Office  and  a  part  in 
cooperation  with  the  State  University  of-  California  and  the  State 
experiment  stations  of  New  Mexico,  Kansas,  and  Arkansas. 

During  the  past  season  statistics  of  the  cost  of  pumping  water  for 
irrigation  were  obtained  from  over  1,000  pumping  plants.  These 
embraced  nearly  every  kind  of  power  and  about  every  type  of  pump. 
The  fuel  included  straw,  brush,  coal,  wood,  gasoline,  and  crude 
petroleum;  the  power,  steam,  gasoline,  windmills,  and  electricity. 
The  importance  of  pumping  is  due  to  the  fact  that  in  many  sections 
of  the  country  wells  furnish  the  only  available  water  supply,  and  to 
the  further  fact  that  improvements  in  machinery  have  so  lessened 
the  cost  of  pumping  that  maii}^  farmers  are  employing  it  where  it 
is  possible  to  obtain  water  from  gravity  canals.  It  is  believed  that 
this  extension  of  pumping  is  destined  to  continue.  Over  13,000,000 
acres  of  land  in  India — about  25  per  cent  of  the  entire  irrigated 
area — is  irrigated  from  wells,  and  about  8,000,000  acres  additional 
is  irrigated  from  small  reservoirs.  In  the  Madras  Presidency 
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alone  there  are  GTG.OOO  wells  supplying  water  for  irrigation,  nearly 
all  of  which  is  lifted  by  men  or  animals. 

The  extension  of  pumping  depends  on  whether  or  not  it  can  be  made 
to  pay.  If  it  can  be,  it  will  be  a  most  influential  factor  in  extending 
the  area  of  settlement  in  the  semiarid  region.  The  irrigation  of  small 
tracts  in  conjunction  with  larger  areas  cultivated  by  dry  farming  Avill 
make  it  possible  to  grow  more  diversified  and  higher  priced  products, 
to  maintain  fruit  and  shade  trees,  thus  beautifying  the  landscape  and 
rendering  the  social  and  industrial  conditions  of  farm  life  far  more 
attractive.  This  kind  of  irrigation  will  pay  as  an  insurance  where 
the  expense  would  otherwise  be  prohibitive. 

The  pumping  investigations  are  dealing  with  two  problems.  One 
is  the  most  efficient  type  of  machinery  for  lifting  large  volumes  of 
water  from  streams  or  canals.  The  other  is  the  development  of 
cheap,  simple  methods  of  lifting  w-ater  for  the  irrigation  of  small 
areas  and  for  lifting  w^ater  from  sources  where  the  supply  Avhich  can 
be  delivered  in  any  given  unit  of  time  is  restricted.  California,  Ari¬ 
zona,  the  rice  districts,  and  the  sugar  plantations  of  our  insular  pos¬ 
sessions  are  the  most  promising  fields  for  the  development  of  irriga¬ 
tion  through  the  construction  of  large  pumping  works,  either  by  cor¬ 
porate  capital  or  farmers’  cooperative  associations.  Here  the  funda¬ 
mental  problem  is  efficiency.  First  cost  and  payment  for  mechanical 
skill  in  operation  are  subordinate  considerations. 

The  semiarid  region  is  the  field  for  experiment  to  determine  the  best 
type  of  individual  pumping  plant.  Here  the  investigations  are  being 
directed  to  determine  the  possibilities  of  windmills,  gas  engines,  and 
electricity  as  motive  power.  The  results  of  windmill  irrigation  at 
Garden  City,  Kans.,  Stockton,  Cal.,  and  a  number  of  other  localities 
wdiere  they  have  been  extensively  tried,  render  it  desirable  that  the 
full  possibilities  of  this  form  of  power  be  determined,  and  this  is 
being  done  by  both  field  and  laboratory  tests  in  cooperation  with  the 
State  Agricultural  College  of  Iowa. 

lERIGATION  IN  THE  HUMID  POKTIONS  OF  TtlE  UNITED  STATES. 

In  1003  the  legislature  of  Wisconsin  appropriated  $2,500  a  year 
for  two  years  for  an  investigation  of  cranberry  irrigation  by  the  Wis¬ 
consin  Experiment  Station.  This  Office  has  been  cooperating  wfith 
that  station  in  studying  the  conditions  needed  to  make  this  industry 
profitable.  Cranberr}^  growing  is  largely  dependent  on  such  control 
of  waiter  as  will  permit  of  fields  being  flooded  quickly  and  drained 
thoroughly.  The  work  carried  on  during  the  past  season  has  in¬ 
cluded  the  collection  of  information  about  the  amount  of  water  used, 
losses  by  seepage  and  evaporation,  the  efiect  of  standing  ivater  of  dif¬ 
ferent  temperatures  on  the  lierries  and  vines,  and  the  influence  of  irri¬ 
gation  and  drainage  in  preventing  injury  from  frost. 
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In  cooperation  with  the  Xew  Jersey  Experiment  Station  similar 
studies  are  being  made  in  the  cranberry  districts  of  New  Jersey. 

In  other  sections  of  the  humid  States  the  Office  has  given  advice 
about  irrigation  methods,  about  the  selection  and  installation  of 
pumping  machinery,  and  has  continued  its  collection  of  data  to  deter¬ 
mine  tlie  profits  of  irrigation  in  the  East.  Last  year  was  an  unfavor¬ 
able  one  because  of  the  excessive  rainfall. 

LEGAL  AND  ECONOMIC  QUESTIONS. 

At  the  request  of  the  Modesto  and  Turlock  irrigation  districts  in 
California  this  Office  began  in  1904  a  study  of  the  legal  and  economic 
questions  connected  with  canal  management,  the  purpose  in  this  case 
being  to  aid  the  farmers  in  these  two  districts  to  perfect  a  system  of 
administi’ation  which  would  prevent  waste  of  water  and  contro¬ 
versies  between  farmers.  As  there  are  270,000  acres  of  irrigable  land 
in  these  districts,  and  the  canals  will  in  time  serve  many  thousand 
irrigators,  the  working  out  of  an  effective  distribution  system  is  an 
important  and  somewhat  complicated  matter.  As  a  first  step  in 
working  out  such  a  system  records  of  the  quantities  of  water  de¬ 
livered  to  each  user  were  kept  during  1904  by  an  agent  of  this  Office, 
and  on  his  recommendation  the  districts  have  adopted  a  system  for 
keeping  records  of  the  fiow^  of  water  distributed  to  each  user  and  the 
time  during  which  the  water  is  used.  These  studies  are  to  be  con¬ 
tinued  in  California,  Washington,  and  Oregon  in  sections  where  the 
land  under  large  canals  is  being  brought  under  cultivation. 

The  most  conspicuous  weakness  of  our  present  irrigation  develop¬ 
ment  grows  out  of  our  failure  to  recognize  that  irrigation  is  an 
organized  industry,  that  the  relations  between  Avater  users  should 
be  clearl}^  defined,  and  that  the  same  administrative  regulations 
for  the  distribution  of  water  from  a  river  or  large  canal  system  are 
needed  as  are  required  in  the  transmission  of  goods  by  raihvays  and 
express  companies.  In  this  respect  our  systems  are  far  inferior  to 
those  of  older  irrigated  districts. 

The  iiiA^estigations  of  methods  of  distributing  water  from  riA^ers 
in  Colorado,  AVyoming,  and  Nebraska  shoAV  that  there  are  great 
dangers  of  Avater  monopoly  and  a  necessity  for  more  effective  public 
control,  and  that  a  lack  of  a  strict  enforcement  of  priorities  causes 
great  Avaste  in  the  use  of  Avater  and  costly  and  Aucious  litigation 
betAveen  farmers. 

In  cooperation  Avith  the  State  engineer’s  office  a  study  Avas  made 
of  the  practical  Avorking  of  the  Idaho  State  laAv.  An  agent  of  this 
Office  Avas  appointed  water  commissioner,  and  in  that  position  dealt 
practically  AAutli  the  problems  of  distribution.  One  of  the  greatest 
difficulties  in  just  division  of  Avater  Avas  the  lack  of  proper  measuring 
dcAuces.  Another  Avas  the  rendering  of  decrees  by  the  court  giving 
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to  appropriators  excessive  amounts  of  Avater  and  recognizing  the 
validity  of  sales  of  these  surplus  appropriations.  In  cases  Avhere 
sales  Avere  made  it  resulted  in  injustice  to  subsequent  appropriators, 
and  AAdiere  they  Avere  not  made  there  Avas  a  constant  temptation  on 
the  part  of  the  irrigator  to  use  Avater  excessiA^ely,  in  order  to  divert 
all  that  Avas  decreed  to  him  and  lienee  maintain  his  right  thereto 
until  it  could  be  sold. 

One  feature  Avhich  needs  to  be  studied  is  the  methods  of  organiz¬ 
ing  farmers  under  laterals  in  order  to  lessen  the  expense  of  canal 
management  and  the  losses  of  time  and  Avater  in  irrigation  by  a 
satisfactory  system  of  rotation  such  as  prevails  in  Italy  and  is 
described  in  Bulletin  144  of  this  Office. 

The  groAving  diA^ersion  of  Avater  from  streams  in  Louisiana  to  irri¬ 
gate  rice  has  called  attention  to  the  inadequacy  of  the  State  Avater 
laAYS,  and  an  agent  of  this  Office  has  been  for  tAvo  years  past  studying 
the  legal  and  economic  problems  of  this  State  for  the  purpose  of 
recommending  additional  legislation. 

The  chief  of  this  iiiA^estigation  has  been  called  upon  to  adAUse 
State  commissions  Avith  respect  to  irrigation  legislation,  and  is  noAv 
detailed  as  an  engineer  to  aid  the  Government  in  the  litigation  over 
the  Arkansas  IliA^er,  in  Avhich  the  State  of  Kansas,  the  State  of  Col¬ 
orado,  and  the  United  States  GoA^ernment  are  all  parties. 


DUAINAGE. 

The  drainage  iiiAxstigations  carried  on  during  1904  dealt  Avith  the 
engineering  questions  incident  to  the  location  and  construction  of 
field  drains  and  the  legal  and  economic  problems  AAdiich  haA^e  to  be 
solA^ed  Avhere  united  action  of  many  landoAvners  is  a  necessity.  Per¬ 
sonal  examinations  of  conditions,  and  in  some  cases  surveys,  liaA^e 
been  made  by  engineers  connected  Avith  the  Office  in  order  to  render 
practical  assistance  and  promote  the  best  practice.  The  importance 
of  drainage  for  irrigated  land  is  found  to  be  more  urgent  as  these 
inA^estigations  proceed. 

Examination  of  saturated  land  in  Cache,  Emery,  and  lYasliington 
counties,  Utah,  Avas  made  in  1904,  and  soil  measurements  in  the 
Fresno  district,  California;  Siimwside,  Wash.;  Truckee  and  Carson 
Aaalleys  in  XeA^ada,  and  YelloAvstone  Valley,  Montana.  By  means 
of  records  of  the  rise  and  fall  of  soil  AAUiter,  obtained  through 
the  sinking  of  AA^ells  in  the  irrigated  districts,  the  influence  of  exces- 
siA^e  irrigation  on  the  Avater  plane  has  been  studied  and  information 
obtained  AAddcii  Avill  furnish  a  Avorking  basis  for  fixing  the  dimen¬ 
sions  of  drainage  AAmrks  to  relieA’^e  the  SAvamped  areas.  The  season 
of  1901  demonstrated  the  practical  A^alue  of  these  drainage  studies, 
in  eA'ery  instance  the  AAmrks  constructed  according  to  the  recom¬ 
mendations  of  the  Office  having  proved  effectiA^e,  and  considerable^’ 
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bodies  of  land  wliicli  bad  been  rendered  worthless  have  been  in  this 
wa}^  restored  to  fertility.  In  one  instance  a  tract,  which  in  1903  pro¬ 
duced  no  crop  becanse  of  the  rise  of  seepage  water,  in  1904,  after 
being  drained,  produced  a  crop  which  sold  for  $600  an  acre. 

In  company  with  a  representative  of  the  Utah  Experiment  Station, 
an  examination  of  the  swamped  areas  of  a  number  of  Utah  counties 
was  made  b}"  Mr.  C.  G.  Elliott  in  the  spring  of  1904.  This  showed 
that  drainage  is  one  of  the  most  necessaiy  irrigation  improvements 
in  Utah,  there  being  scarcel}^  an  irrigated  valley  in  the  State  in 
which  some  of  the  best  land  has  not  become  too  wet  for  cultivation 
or  from  which  only  uncertain  crops  of  inferior  value  can  be  obtained. 
In  a  number  of  instances  attempts  to  drain  these  swamped  areas 
have  proA^en  unsuccessful.  The  reasons  for  this  are  explained  in  a 
subsequent  portion  of  this  report.  In  order  to  determine  how  best 
to  overcome  the  obstacles  encountered,  an  experiment  in  drainage 
has  been  inaugurated  in  Cache  County,  A\diere  tile  drains  haA^e  been 
put  doAvn  and  their  effects  on  the  remoA-al  of  seepage  Avater  are  being 
studied. 

During  the  past  year  there  has  been  a  marked  extension  of  drain¬ 
age  studies  in  tlie  humid  portions  of  the  United  States.  These  haA^e 
included  examinations  and  reports  on  the  drainage  problems  of  dis¬ 
tricts  in  Nebraska,  loAva,  South  Dakota,  Wisconsin,  and  Illinois,  and 
in  cooperation  Avith  the  engineering  department  of  Purdue  Univer¬ 
sity  a  comprehensive  inquiry  into  the  results  of  tile  drainage  in  the 
Mississippi  Valley  during  the  past  twenty-fiA^e  3^ears  has  been  inau¬ 
gurated.  Requests  haA^e  been  receii^ed  that  this  investigation  be  made 
to  include  problems  connected  Avith  the  construction  of  dredged  drain 
ditches  and  the  best  methods  of  maintenance  and  repair.  Should 
means  be  provided,  it  is  intended  to  undertake  this  in  connection 
Avith  a  study  of  the  best  means  of  reclaiming  the  Kankakee  marshes 
of  Indiana  and  some  of  the  swamped  areas  in  other  States  of  the 
Mississippi  A^alley. 

During  May  and  June  of  1904  an  iiiA^estigation  was  made  of  the 
drainage  conditions  of  the  Illinois  RUer  bottom  lands,  extending 
from  Peoria  to  the  mouth  of  the  river.  These  lands  A^ary  from  1  to  3 
miles  in  AAudth  and  lie  from  8  to  20  feet  aboA^e  low  Avater,  while  from 
1897  to  1904  the  high-Avater  line  Avaried  from  13.7  to  19.9  feet,  during 
four  3^ears  reaching  the  18-foot  mark.  VJien  cultivated  the  higher 
parts  of  the  bottom  yield  crops  about  tAA'o  years  out  of  three,  but  the 
loAA-er  parts  flood  so  frequently  that  it  is  not  profitable  to  cultivate 
them;  but  if  these  lands  are  protected  b}^  dikes  and  properly  drained 
they  produce  large  crops  of  corn  and  Avheat.  On  account  of  the 
sliglit  fall  of  the  riA^er,  the  leA^el  surface  of  the  bottoms,  and  their 
slight  eleA^ation  aboA^e  low  Avater  the  reclamation  of  these  lands  is 
expensive  and  difficult.  Near  Pekin,  HaA^ana,  and  BeardstoAvn 
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organizations  have  been  formed  under  the  provisions  of  the  State 
levee  and  drainage  laws  and  attempts  made  to  reclaim  tracts  of  this 
land  by  means  of  levees,  drain  ditches,  and  pumps.  The  results  of 
these  improvements  have  not  been  satisfactory,  because  the  levees 
were  not  built  high  enough  and  in  some  instances  the  pumping  sta¬ 
tions  were  not  properly  located.  The  investigation  was  to  aid  in 
determining  the  nature  of  the  improvements  required.  The  reports 
show  that  the  complete  reclamation  of  these  lands  is  feasible  and  can 
be  accomplished  at  a  profit,  the  estimated  annual  net  profit  for  the 
districts  examined  being  $2.26  per  acre.  As  the  problems  to  be  dealt 
with  and  the  nature  of  the  Avork  necessary  to  success  are  noAV  better 
understood  by  landoAAuiers,  more  satisfactory  results  aauII  doubtless 
be  obtained  in  the  future  than  Avere  I'ealized  in  the  first  attempts. 

OTHER  BRANCHES  OF  RURAL  ENGINEERING. 

The  studies  of  the  use  of  power  in  ])umping  and  irrigation  shoAvs 
that  many  millions  of  dollars  are  spent  by  farmers  each  year  in  the 
purchase  of  this  class  of  machinery  alone.  They  also  sIioaa"  Iioav 
important  it  is  that  our  schools  and  colleges  give  increased  attention 
to  the  training  of  farmers  in  these  matters.  Through  lack  of  knoAAd- 
edge  of  mechanical  principles  and  skill  in  the  use  and  repair  of 
machinery,  it  breaks  down  Avlien  it  should  not,  and  Avears  out  before 
the  natural  term  of  its  service  is  completed.  The  cost  of  this  machin¬ 
ery  to  the  farmer  is  one  of  his  heaAuest  outlays,  and  the  gain  to  the 
country  as  a  Avhole,  by  increasing  its  life  through  better  care  or  more 
skillful  operation,  Avould  in  the  aggregate  amount  to  millions  of 
dollars  each  5^ear.  The  difficulty  of  providing  for  this  is  greater 
to-day  than  eA^er  before  because  of  the  more  complicated  types  of 
machinery  used.  The  traction  engine,  the  steam  ploAV,  and  the  auto¬ 
mobile,  the  machinery  used  in  dairies,  in  the  ciiltiAUition  and  barA^est- 
ing  of  rice,  in  the  groAving  of  sugar  beets,  and  the  manufacture  of 
beet  sugar,  are  illustrations  of  the  momentous  changes  in  the  character 
of  farm  machines  Avhicli  liaA^e  taken  place  in  the  past  fifty  Avears. 

Nor  is  this  need  of  increased  knoAvledge  of  rural  engineering  con¬ 
fined  to  farm  machinery.  The  changes  Avhicli  are  taking  place  in 
the  character  of  farm  buildings  make  a  knoAvledge  of  structural 
design,  of  A^entilation,  and  of  the  cost  and  durability  of  different 
materials  all  matters  of  interest  to  the  individual  farmer  and  of 
great  importance  to  the  country  as  a  Avhole.  That  this  is  being  rec¬ 
ognized  practically  is  shoAvn  by  the  large  number  of  inquiries  on 
these  matters  Avhich  come  to  the  Department,  and  Avhich  are  referred 
to  this  Office  for  ansAver.  It  is  also  shoAvn  by  the  increased  attention 
being  paid  in  the  agricultural  colleges  to  courses  of  instruction  in 
rural  engineering.  It  is  one  of  the  functions  of  tliis  Office  to  aid 
these  institutions  in  increasing  the  efiiciency  of  their  different  lines’  of 
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■work,  and  in  no  direction  has  tliere  been  greater  inquiry  during  the 
past  year  than  in  the  questions  relating  to  instruction  and  experiment 
regarding  farm  structures  and  machinery.  It  is  to  be  hoped  that 
funds  will  be  provided  in  the  near  future  by  Congress  which  will 
permit  of  the  employment  of  one  or  more  experts  in  this  branch  of 
rural  engineering,  and  thus  enable  the  experts  in  drainage  and  irriga¬ 
tion,  who  now  have  to  deal  with  these  questions,  to  give  their  entire 
time  to  work  in  their  special  fields. 

IRRIGATION  AND  DRAINAGE  PUBLICATIONS. 

During  the  year  ending  June  30,  1904,  the  following  publications 
on  irrigation  and  drainage  were  issued :  Egjqitian  Irrigation ;  Plans 
of  Structures  in  Use  on  Irrigation  Canals  in  the  United  States; 
Report  of  Irrigation  Investigations  for  1902;  Storage  of  Water  in  the 
Cache  la  Poudre  and  Big  Thompson  Rivers;  Acquirement  of  Water 
Rights  in  Arkansas  Valley  in  Colorado;  Drainage  of  Farm  Lands; 
Supplemental  Report  on  Drainage  in  the  Fresno  District,  California; 
Irrigation  in  the  Valley  of  Lost  River,  Idaho;  Review  of  Irrigation 
Investigations  for  1903 ;  and  Preparing  Land  for  Irrigation. 

Additional  bulletins  prepared  and  submitted  for  publication  were 
the  following:  Irrigation  in  Northern  Italy,  Part  I;  Preparing  Land 
for  Irrigation  and  Methods  of  Applying  Water;  Current  IVheels: 
Their  Use  in  Lifting  Water  for  Irrigation;  Report  on  Drainage 
Investigations  for  1903 ;  Report  on  Irrigation  Investigations  in  the 
Humid  Sections  of  the  United  States;  and  Irrigation  and  Drainage 
Investigations  of  the  Office  of  Experiment  Stations. 

The  new  matter  published  contains  717  pages  and  the  reprints 
330  pages. 


AVORKAND  EXPENDITURES  OF  AGRICULTURAL  EXPERIAIENT 

STATIONS. 


This  is  the  tenth  annual  report  on  the  work  and  expenditures  of 
the  agricultural  experiment  stations  in  the  United  States,  made  by 
the  Director  of  the  Office  of  Experiment  Stations,  under  instructions 
from  the  Secretary  of  Agriculture.  As  heretofore,  the  report  is 
based  on  three  sources  of  information,  viz,  the  annual  financial  state¬ 
ments  of  the  stations,  rendered  on  the  schedules  prescribed  by  the 
Secretary  of  Agriculture,  in  accordance  with  the  act  of  Congress; 
the  printed  reports  and  bulletins  of  the  stations,  and  the  reports  of 
personal  examinations  of  the  work  and  expenditures  of  the  stations 
made  by  the  Director,  the  assistant  direcror  (E.  W.  Allen),  W.  H. 
Beal,  and  Walter  II.  Evans.  The  compilation  of  the  statements 
regarding  the  indhudual  stations  has  been  made  by  Dick  J.  Crosby. 

OEEICE  OF  EXPEEIMEHT  STATIONS. 

GENEBAL  OTTTEOOK. 

Tlie  business  of  the  Office  of  Experiment  Stations  lias  been  larger 
in  amount  and  x^ariety  iluring  the  past  year  than  at  any  previous 
time  in  its  history.  The  great  increase  in  the  original  iiwesti gallons 
under  its  superxusion,  as  xvell  as  in  the  xvorld’s  literature  of  agricul¬ 
tural  science,  xvhicli  it  is  the  duty  of  this  Office  to  reviexv,  has  made 
necessary  the  publication  of  a  much  larger  number  of  technical  and 
popular  documents.  A  gratif3dng  recognition  of  the  importance  of 
the  xvork  of  this  Office,  as  xvell  as  of  agricultural  colleges  and  experi¬ 
ment  stations,  has  been  made  b}^  Congress  in  its  recent  proxdsion  for 
the  annual  printing  of  this  report.  The  claims  of  agricultural  edu¬ 
cation  to  more  definite  and  adequate  recognition  in  our  public  school 
system,  as  well  as  in  our  higher  educational  institutions,  hax^e  lieen 
more  directly  and  widely  presented  to  teachers  and  school  officers 
than  ex"er  before.  In  cooperation  xvith  the  Association  of  American 
Agricultural  Colleges  and  Experiment  Stations  a  report  on  the 
Teaching  of  Agriculture  in  the  Rural  Common  Schools  was  pre¬ 
pared  and  published  as  a  circular  of  this  Office.  The  groxving  inter¬ 
est  in  this  subject  throughout  the  country  is  shoxvn  by  the  demands 
for  information,  xvhich  have  exceeded  the  ability  of  this  Office  to 
meet  xvith  its  present  resources.  Much  progress  has  been  made  in 
bringing  the  Department  into  closer  touch  xvith  the  farmers’  insti¬ 
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lutes  in  the  several  States,  and  the  need  of  a  stronger  organization 
for  bringing  the  results  of  the  Department’s  home  work  to  the  great 
multitude  of  farmers  who  attend  the  institutes  has  been  clearly 
revealed.  The  affairs  of  the  agricultural  experiment  stations  in 
Hawaii  and  Porto  Rico  have  been  successfully  managed  by  the 
special  agents  in  charge,  and  alread}^  useful  results  of  investigations 
ha^'e  been  published.  In  Alaska  evidence  of  the  feasibility  of  estab¬ 
lishing  animal  industry  has  been  obtained,  and  the  great  desirability 
of  experimental  inquiries  along  this  line,  which  will  forestall  the 
expense  and  discouragement  likely  to  attend  private  ventures,  has 
been  demonstrated.  In  the  nutrition  investigations  steady  progress 
lias  been  made  in  the  elaborate  and  fundamental  inquiries  regarding 
the  laws  of  human  nutrition  with  the  respiration  calorimeter  and 
in  the  more  directly  practical  studies  of  the  nutritive  value  of  cereals, 
fruits,  and  meat.  The  great  imxDortance  of  these  investigations  is 
being  recognized,  not  only  by  scientific  and  educational  institutions 
throughout  this  country,  but  also  in  many  foreign  countries.  As  the 
result  of  recent  action  by  Congress  the  irrigation  and  drainage 
investigations  have  been  i)ut  on  a  more  permanent  basis.  In  irriga¬ 
tion  a  definite  and  very  im^oortant  field  of  engineering  problems 
directly  relating  to  the  most  effective  and  economical  utilization  of 
water  in  the  production  of  crops  has  been  marked  out,  and  lines  of 
work  not  previously  undertaken  anywhere  have  been  entered  upon. 
Great  enterprises,  involving  the  reclamation  of  large  areas  of  fertile 
land,  are  being  aided  by  the  drainage  investigations.  The  problems 
of  agricultural  engineering  involved  in  the  construction  and  use  of 
farm  machinery  and  farm  buildings  and  the  applications  of  power 
to  agricultural  purposes  are  coming  into  greater  prominence  in  our 
vast  agricultural  regions,  where  scarcity  of  labor  is  every  year  a 
.greater  drag  on  agriculture.  These  problems  should  be  definitely 
iiiAnstigated  by  this  Department,  and  it  is  hoped  tliat  funds  will 
soon  be  provided  for  this  purpose.  A  large  amount  of  work  has  been 
done  in  connection  with  the  preparation  of  two  exhibits  for  the 
Louisiana  Purchase  Exposition.  A  description  of  these  exhibits  is 
given  on  page  687. 

LIMES  OE  WORK. 

The  work  of  the  Office  of  Experiment  Stations  during  the  past  year, 
as  heretofore,  has  included  the  supervision  of  the  expenditures  of  the 
stations ;  conferences  and  correspondence  Avith  station  officers  regard¬ 
ing  the  management,  equipment,  and  Avork  of  the  stations;  the  collec¬ 
tion  and  dissemination  of  information  regarding  the  progress  of  agri¬ 
cultural  education  and  research  throughout  the  Avorld  by  means  of 
technical  and  popular  bulletins;  the  management  of  the  agricultural 
experiment  stations  at  Alaska,  HaAvaii,  and  Porto  Rico;  special  iuA^es- 
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tigations  on  the  nutrition  of  man  and  on  irrigation  and  drainage, 
conducted  largely  in  cooperation  with  experiment  stations,  educa¬ 
tional  institutions,  and  other  agencies  in  different  States  and  Terri¬ 
tories,  and  the  promotion  of  the  interests  of  farmers’  institutes 
throughout  the  United  States. 


mcoME. 

The  income  of  the  Office  during  the  past  fiscal  year,  derived  wholly 
from  appropriations  by  Congress,  was  as  follows : 

For  the  general  business  of  the  Office  (including  farmers’ 


institutes)  _ $45,  000 

For  the  Alaska  experiment  stations _  15,  000 

For  the  Hawaii  Experiment  Station _  15,  000 

For  the  Porto  Rico  Experiment  Station _  15,  000 

For  nutrition  investigations _  20,  000 

For  irrigation  investigations _  65,  000 


Total _  175,000 


PXJBLI  CATIONS. 

During  the  year  the  Office  published  57  documents,  aggregating 
5,339  pages,  as  compared  with  44  documents,  containing  4,112  pages, 
the  previous  year.  These  documents  include  12  numbers  of  Experi¬ 
ment  Station  Kecord,  with  a  combined  index  of  the  first  12  volumes 
of  the  Eecord,  16  technical  bulletins,  1  bulletin  of  the  Porto  Eico 
Experiment  Station  (English  and  Spanish  editions),  2  reports,  6 
farmers’  bulletins  (including  3  numbers  of  the  subseries  Experiment 
Station  Work),  8  circulars,  and  3  articles  for  the  Yearbook  of  the 
Department.  One  other  number  of  the  Experiment  Station  Eecord, 
5  technical  bulletins,  2  farmers’  bulletins,  2  circulars,  and  4  mis¬ 
cellaneous  documents,  containing  about  600  pages,  were  prepared  and 
submitted  for  publication  before  the  close  of  the  fiscal  year.  The 
policy  of  reprinting  separates  of  individual  articles  contained  in 
larger  reports  has  been  continued  Avith  satisfactor}^  results.  Fifty- 
four  such  separates,  aggregating  1,241  pages,  haA^e  been  reprinted  in 
editions  of  Auirying  size  to  meet  the  actual  demands  for  the  articles. 
Several  documents,  particularly  those  relating  to  the  Avork  and 
expenditures  of  the  State  agricultural  experiment  stations,  as  Avell  as 
those  of  Alaska,  HaAvaii,  and  Porto  Eico,  Avhich  Avere  formerly 
printed  separate!}"  by  Congress,  Avere  combined  in  the  Annual  Eeport 
of  the  Office  of  Experiment  Stations,  for  the  printing  of  Avhich 
Congress  has  noAV  made  special  provision. 

Several  of  the  earlier  technical  and  farmers’  bulletins  of  the  Office 
Avere  exhausted  during  the  year  and  Avere  reprinted,  in  many  cases 
with  more  or  less  important  corrections. 
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KEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


Experiment  Station  Record^  V ol.  XV ^  pp.  m7.  — This  contains 
abstracts  of  380  experiment  station  bulletins,  circulars,  etc.,  47  annual 
reports  of  the  stations,  181  publications  of  this  Department,  and  a 
ver}^  large  number  of  foreign  publications.  In  all  there  were  4,376 
abstracts,  classified  as  follows :  Chemistry,  296 ;  botany,  101 ;  fer¬ 
mentation  and  bacteriology,  23;  zoology,  70;  meteorology  and  clima- 
tolog}",  109;  air,  water,  and  soils,  159;  fertilizers,  155;  field  crops. 
256 ;  horticulture,  387 ;  forestry,  116 ;  seeds  and  weeds,  61 ;  diseases  of 
plants,  209;  entomology,  490;  foods  and  nutrition,  296;  animal  pro¬ 
duction,  297 ;  dairy  farming  and  dairying,  233 ;  veterinary  science 
and  practice,  789;  technology,  8;  agricultural  engineering,  170;  mis¬ 
cellaneous,  151. 

This  volume  contains  nine  leading  articles,  as  follow^s:  ^^ew  agri¬ 
cultural  building  at  the  University  of  Wisconsin,  annual  meeting  of 
the  American  Veterinary  Medical  Association,  new  building  for  farm 
mechanics  at  the  Iowa  College  of  Agriculture  and  Mechanic  Arts, 
convention  of  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  convention  of  Association  of  Official  Agricul¬ 
tural  Chemists,  agricultural  science  at  the  St.  Louis  meeting,  new 
dairy  barn  at  the  Kentucky  Station,  new  buildings  of  the  Department 
of  Agriculture,  and  respiration  calorimeter  at  the  Pennsylvania 
Experiment  Station.  The  following  topics  are  discussed  in  the  edi¬ 
torials:  The  mission  of  the  farmers’  institute;  organization  of  farm¬ 
ers’  institutes;  introduction  of  agriculture  at  the  Mount  Ilermon 
School;  September  meetings  of  scientific  bodies — National  Irrigation 
Congress,  American  Veterinary  Medical  Association,  International 
Congress  of  Il3"giene  and  Dermograph^n  American  Pomological 
Society,  and  Society  of  Horticultural  Science;  irrigation  in  Italy; 
State  aid  of  the  experiment  stations ;  need  of  increased  funds  for  the 
stations;  experiment  station  Avork  in  Alaska;  farm  mechanics  as  a 
department  of  agricultural  instruction ;  report  of  the  Secretary  of 
Agriculture  for  1903;  the  personnel  of  the  Department  of  Agricul¬ 
ture;  the  American  association  meeting  at  St.  Louis;  rural  eco¬ 
nomics  at  the  St.  Louis  meeting;  acquisition  of  tlie  nitrogen  of  the  air 
by  calcium  carbid;  agricidtural  research  and  the  Carnegie  Institu¬ 
tion  ;  Government  aid  to  agriculture  in  Hungary ;  investigations  on 
the  flow  of  maple  sap;  Avork  of  the  bureau  of  agriculture  in  the  Phil¬ 
ippines;  experiment  stations  in  the  Philippines;  a  card  index  to 
periodical  literature  on  agricultural  science;  bimonthly  list  of  ex¬ 
periment  station  publications;  a  respiration  calorimeter  for  farm 
animals;  rural  economics  as  a  department  of  agricultural  education; 
instruction  in  rural  economics  in  European  countries;  the  agricul¬ 
tural  appro]Ariation  act,  1904-5;  inauguration  of  experiment  station 
work  in  Cuba;  an  experiment  in  secondary  agricultural  instruction; 
Levi  Stockbridge,  deceased;  histological  studies  in  relation  to  food 
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adulteration;  Emile  Diiclaux,  deceased;  general  index  to  Experi¬ 
ment  Station  Eecord ;  a  decennial  summary  of  station  work,  and  the 
experiment  station  in  the  role  of  newspaper  editor. 

Miscellaneous  teclinical  pulMcations. — These  included  Instruction 
in  Agronomy  at  Some  Agricultural  Colleges;  Legislation  Relating  to 
Farmers’  Institutes  in  the  United  States  and  the  Province  of  Ontario, 
Canada;  Organization  Lists  of  the  Agricultural  Colleges  in  the 
United  States;  Proceedings  of  the  Eighth  Annual  Meeting  of  the 
American  Association  of  Farmers’  Institute  Workers;  Special  and 
Short  Courses  in  Agricultural  Colleges;  Proceedings  of  the  Seven¬ 
teenth  Annual  Convention  of  the  Association  of  American  Agricul¬ 
tural  Colleges  and  Experiment  Stations;  A  Summary  of  Recent 
American  Work  on  Feeding  Stuffs;  Experiment  Station  Work  with 
Apples;  Progress  in  Agricultural  Education,  1903;  Development  of 
the  Text-book  of  Agriculture  in  North  America  ;  Agricultural  Eco¬ 
nomics  as  a  Subject  of  Study  in  the  Agricultural  College;  Instruc- 
fion  in  Agriculture  in  Land-grant  Colleges  and  Schools  for  Colored 
Persons,  and  publications  on  nutrition  and  irrigation,  noted  on  pages 
39  and  48. 

Bimonthly  list  of  station  iniblications, — This  is  a  new  series,  simi¬ 
lar  to  the  monthU  list  of  publications  issued  by  this  Department  and 
containing  a  list  of  the  publications  of  the  agricultural  experiment 
stations  in  the  ITiited  States.  Four  numbers  v/ere  issued  between 
January  1,  1904,  and  JuU  1,  1904. 

Fanners''  Bulletins. — These  included  three  numbers  of  Experiment 
Station  Work  and  a  revision  of  Farmers’  Bulletin  No.  21,  on  Barn¬ 
yard  Manure. 

Card  index. — Copy  for  1,000  cards  of  the  index  of  experiment 
station  literature  was  prepared  during  the  past  year.  The  number  of 
index  cards  distributed  has  reached  24,600. 


THE  AGRICTJLTTJEAL  EXPERIMENT  STATIONS  IN  THE  SEVERAL 
STATES  AND  TERRITORIES. 


Note. — ^Members  of  boards  of  trustees  or  other  governing  boards  of  the  college 
who  are  charged  ^Yitll  the  management  of  experiment  station  affairs  are  indi¬ 
cated  by  an  asterisk  ( “^ ) . 

ALABAMA. 

Agricultural  Experiment  Station  of  the  Alabama  Polytechnic  Institute, 

Auburn. 

Department  of  the  Alabama  Polytechnic  Institute. 

GOVEENING  EOAED. 


Trustees:  Governor  Milliam  D.  Jelks  (ex  officio  President),  Montgomery; 
Isaac  W.  Hill  (Superintendent  of  Education,  ex  officio),  Montgomery ;  Jonathan 
Haralson,  Montgomery ;  J.  A.  Bilbro,  Gadsden;  J.  M,  Carmichael,*  Mont¬ 
gomery;  W.  K.  Terry,  Birmingham ;  T.  H.  Frazer,  Mobile;  N.  U.  Denson, 
Lafayette;  T.  D.  Samford,*  Opelika;  R.  F.  Ligon,  jr.,  Montgomery ;  Tancred 
Betts,  H untsvine ;  William  C.  Davis,*  Jasper;  E.  T.  Glenn  (Treasurer)., 
Auburn;  J.  H.  Drake  (Surgeon),  Auburn;  R.  W.  Burton  (Secretary) ,  Auburn. 


STATION 

J.  F.  Duggar,  M.  S.,  Director;  Agricul¬ 
turist. 

B.  B.  Ross,  M.  S.,  Chemist. 

C.  A.  Cary,  B.  S.,  D.  V.  M.,  Veterina¬ 
rian. 

E.  M.  Wilcox,  Ph.  D.,  Botanist. 

R.  S.  Mackintosh,  B.  Age.,  Horticul¬ 
turist. 

J.  T.  Anderson,  Ph.  D.,  Assistant 
Chemist. 

C.  LeR.  Hare,  M.  S.,  First  Assistant 
Ch  emist. 


STAFF. 

A.  McB.  Ransom,o  M.  S.,  Second 
sistant  Chemist. 

Thomas  Bragg,  M.  S.,  Third  Assistant 
Chemist. 

John  H.  Mitchell,  M.  S.,  Assistant 
Chemist. 

C.  M.  Floyd,  Superintendent  of  Farm. 

N.  C.  Rew,  B.  S.  A.,  Assistant  Animal 
Ilusbandman. 

Isaac  S.  McAdory,  B.  S.,  Assistant  in 
Veterinary  Science. 

T.  B.  Rivett,  Assistant  Horticulturist. 


GENERAL  OUTLOOK. 

Investigations  relating  to  soil  management  and  the  diversification 
of  agriculture  through  the  introduction  of  animal  production  and 
new  and  improved  plants  continue  to  occupy  a  commanding  position 
in  the  work  of  the  Alabama  Station.  In  this  connection  much  atten¬ 
tion  is  given  to  the  use  of  legumes  as  soil  renovators  and  as  forage 
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and  to  tests  of  pure  cultures  in  inoculating  these  plants.  These  tests 
and  the  recently  started  experiments  with  truck  crops  are  conducted 
in  cooperation  with  the  Bureau  of  Plant  Industry  of  this  Depart¬ 
ment,  as  are  also  tlie  three  diversification  farms  in  the  State  and  the 
experiments  in  the  shedding  of  squares,  blooms,  and  bolls  of  the  cot¬ 
ton.  The  station  is  also  cooperating  with  farmers  in  many  different 
2:>arts  of  the  State  in  fertilizer  experiments  with  cotton,  sorghum,  and 
so}^  beans,  and  in  inoculation  experiments  with  legumes. 

Plans  have  been  made  to  cooperate  with  the  Bureau  of  Animal 
Industiw  in  cattle  feeding  and  also  in  an  extensive  series  of  pig¬ 
feeding  experiments  in  which  clinical  and  pharmacological  studies 
will  be  made;  also  to  cooperate  with  the  Shorthorn  Breeders’  Asso¬ 
ciation  in  performing  inoculation  experiments  to  determine  some  of 
the  phenomena  of  Texas  fever.  Studies  by  the  chemist  of  the 
influence  of  fertilizer  “  fillers  ”  on  the  solubility  of  phosphoric  acid 
in  superphosphates,  and  of  the  relation  of  the  fertilizers  used  to  the 
potash  content  of  certain  parts  of  the  cotton  plant,  have  recently  been 
started.  Studies  by  the  botanist  on  the  castor-oil  bean  and  on  the 
diseases  of  fruit  trees  in  Alabama  have  been  prepared  for  publication. 

The  Alabama  Station  is  in  better  condition  than  formerly,  and 
through  its  extensive  cooperation  with  farmers,  its  inspection  work, 
and  the  participation  of  its  officers  in  farmers’  institutes  it  is  becom¬ 
ing  widely  known  and  is  deriving  much  benefit  from  its  broader 
acquaintance.  At  the  close  of  the  last  institute  season  a  ten-day 
round-up  institute  was  held  at  the  station.  This  was  in  the  nature 
of  a  school  of  instruction,  and  was  so  successfid  that  it  will  be 
repeated  next  year.  The  college  and  station  are  also  coming  into 
closer  relation  with  the  district  agricultural  schools  in  the  State,  and 
through  cooperation  with  them  a  system  of  agricultural  institutions 
is  being  developed  which  has  great  ultimate  possibilities  for  the 
improvement  of  agricultural  conditions  in  Alabama. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Alabama  Station 
(luring  the  past  jqrt  were  as  follows:  Chemistry  of  fertilizers  and 
farm  crojis;  botany — grasses,  native  trees,  varieties  of  castor-oil 
beans  and  of  cotton ;  soils — renovation  with  manures  and  leguminous 
plants,  inoculation  experiments;  analyses  of  fertilizers  and  food 
materials;  field  and  pot  experiments — fertilizers,  leguminous  plants 
as  soil  renovators,  barn3’ard  manures,  cereals,  cotton,  forage  crops; 
Jiorticulture — varieties  of  straAvberries  and  other  fruits  and  aspara¬ 
gus,  irrigation  of  garden  vegetables;  plant  breeding — cotton,  cow- 
peas;  diseases  of  plants;  feeding  and  pasturing  experiments  with 
beef  and  daily  animals  and  hogs;  diseases  of  animals;  dairying — ■ 
milk,  butter,  and  cheese  production. 
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REPOET  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as 


follows  : 

United  States  appropriation _ $15,  000.  00 

Fees  for  the  analysis  of  fertilizers _  11,  202.  41 

Farm  products _  409.  63 

Miscellaneous  _  859.  40 


Total _  27,441.44 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 


The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  125,  some  diseases  of  cattle;  126,  a  leaf-curl  disease 
of  oaks;  127,  alfalfa  in  Alabama;  and  the  Annual  Eeport  of  the 
station  for  1903.  The  bulletin  on  the  leaf-curl  disease  of  oaks  con¬ 
tains  also  notes  on  native  oaks  useful  as  shade  trees  in  Alabama. 

Canebrake  Agricultural  Experiment  Station,  Uniontown. 

GOVERNING  BOARD. 

Board  of  Control:  R.  R.  Poole  {Commissioner  of  AgricuUure,  ex  officio), 
Montgomery ;  J.  Huggins,  Neiobern;  W.  TI.  Taylor,  Uniontown;  G.  D.  Stol- 
lenwerck,  llniontoion;  Wm.  Munford  {Treasurer),  Uniontown;  J.  B.  Garber, 
LaneviUe. 

STATION  STAFF. 

J.  F.  Duggar,  M.  S.,  Director.  J.  M.  Richeson,  M.  S.,  Assistant  Director^  Sec¬ 
retary.  J.  F.  Connor,  V.  IM.  D.,  Veterinarian. 

GENERAL  OUTLOOK. 

The  Canebrake  Station  has  continued  to  devote  its  attention 
largely  to  field  exj^eriments  for  the  reclamation  and  improvement 
of  worn-out  soils.  These  have  included  experiments  with  a  large 
number  of  forage  crops,  fertilizer  and  cultural  experiments,  variety 
tests  with  cotton  and  corn,  and  experiments  with  wheat  and  oats. 
Considerable  attention  has  been  given  during  the  past  year  to  sub¬ 
soiling  for  all  crops. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Canebrake  Station 
during  the  past  year  were  as  follows:  Soil  improvement,  field  ex¬ 
periments,  horticulture,  floriculture,  diseases  of  plants,  and  diseases 
of  animals. 
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INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  fol¬ 


lows  : 

State  appropriation _  $2,  500.  00 

Farm  products _  800.  00 

Total _  3,  300.  00 


rUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  19-21.  Bulletin  19  is  a  report  of  tests  of  oats 
and  wheat  at  Uniontown  in  1903.  Bulletin  20  gives  an  account  of 
results  obtained  in  the  culture  of  alfalfa,  soy  beans,  ^cowpeas,  meli- 
lotus,  hairy  vetch,  crimson  clover,  sorghum,  barley,  millet,  teosinte, 
German  millet,  rape,  and  other  forage  crops  at  Uniontown,  and  Bul¬ 
letin  21  is  a  report  on  experiments  with  cotton  and  corn. 


Tuskegee  Agricultural  Experiment  Station,  Tuskegee  Institute. 

Department  of  the  Tuskegee  Normal  and  Industrial  Institute. 

GOVERNING  BOARD. 

Board  of  Trustees:  Clias.  C.  Thach  *  {President),  Auhurn;  R.  R.  Poole* 
{Commissioner  of  Agriculture),  Montgomery ;  Geo.  W.  Campbell,*  Tuskegee 
Institute;  R.  C.  Bedford  {Secretary),  Beloit,  Wis.;  Warren  Logan*  {Treas¬ 
urer),  Tuskegee  Institute;  Lewis  Adams,*  Tuskegee  Institute;  Chas.  W.  Hare,* 
Tuskegee  Institute;  Booker  T.  Washington,*  Tuskegee  Institute;  J.  W.  Adams, 
Montgomery ;  John  C.  Grant,  Chicago,  III.;  Geo.  A.  Gordon,  Boston,  Mass.; 
Chas.  F.  Dole,  Boston,  Mass.;  J.  G.  Phelps  Stokes,  Hew  York  City;  Win.  H. 
Baldwin,  jr..  Hew  York  City;  R.  O.  Simpson,  Furman;  Robt.  C.  Ogden,  Heio 
York  City;  George  Foster  Peabody,  Hew  York  City;  Hugh  H.  Hanna,  Indian¬ 
apolis,  Ind.;  Paul  M.  Warburg,  Hew  York  City. 


STATION  STAFF. 


G.  W.  Carver,  M.  Agr.,  Director. 

P.  C.  Parks,  Superintendent  of  Farm. 
C.  E.  Greene,  Practical  Agriculturist, 
Home  Farm. 

Geo.  R.  Bridgeforth,  B.  S.,  Stock  Rais¬ 
ing. 

G.  W.  Owens,  Dairyman. 


G.  K.  Gordon,  Dairyman. 

A.  F.  Crawford,  Landscape  Gardener. 
D.  A.  Williston,  B.  S.  A.,  Landscape 
Gardener. 

C.  J.  Calloway,  Bureau  of  Hature 
Study. 

J.  B.  Brown,  Truck  Gardening. 


GENERAL  OUTLOOK. 

The  investigations  of  the  Tuskegee  Station  have  been  similar  in 
character  to  those  of  the  previous  year,  with  the  addition  of  the  study 
of  fall  and  winter  cover  crops.  Among  the  crops  being  tested  for 
these  purposes  are  different  varieties  of  oats  and  wheat,  home-grown 
rye,  barley,  crimson  clover,  and  vetches.  The  station  is  cooperating 
with  a  number  of  farmers  in  the  State  in  growing  rice  and  Cuban 
sugar  cane  from  seed  and  cuttings  distributed  by  the  station. 
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KEPOET  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


LINES  or  WORK. 

The  principal  lines  of  work  conducted  at  the  Tiiskegee  Station 
during  the  past  3^ear  were  as  follows:  Field  experiments,  horticul¬ 
ture,  diseases  of  plants,  animal  industry,  and  dairying. 

INCOME. 


The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 
State  approin’iiitioii _  $1,  500 

PUBLICATIONS. 

Bulletin  5  on  cowpeas,  in  which  a  discussion  is  given  of  the  value 
of  cowpeas  as*  a  fertilizer  and  as  human  food. 

ALASKA. 

Alaska  Agricultural  Experiment  Stations,  Sitka,  Kenai,  Copper  Center,  and 

Rampart. 

Under  the  supervision  of  A.  C.  True,  Director,  Office  of  Experiment  Stations, 
United  States  Department  of  Agriculture. 

STATION  STAFF. 

C.  C.  Oeorgeson,  M.  S.,  Special  Agent  R.  De  Armond,  Assistant  at  Sitka. 

in  Charge,  Sitka.  P.  TI.  Ross,  B.  S.,  Assistant  at  Kenai. 

F.  E.  Rader,  B.  S.,  Assistant  at  Ram-  J.  W.  Neal,  Assistant  at  Copper  Cen- 
part.  ter. 

GENERAL  OUTLOOK. 

During  the  past  year  experiment  stations  were  maintained  at  Sitka, 
Kenai,  Eampart,  and  Copper  Center,  and  cooperative  experiments 
were  conducted  at  Wood  Island.  Seeds  of  vegetables  and  flowers 
were  distributed  through  the  cooperation  of  the  Bureau  of  Plant 
Industry  to  about  1,500  addresses.  Many  of  the  recipients  report 
success  and  further  confirm  the  possibility  of  raising  hardy  vegeta¬ 
bles  and  hardy  annual  floAvers  in  nearly  all  parts  of  the  Territory 
south  of  the  Arctic  Circle.  An  investigation  of  the  grasses  and  forage 
plants  of  Alaska  is  being  conducted  in  connection  Avith  the  Bureau 
of  Plant  Industry. 

At  Sitka  the  headquarters  building  has  been  completed  in  accord¬ 
ance  Avith  the  plans  furnished  b}^  this  Department,  except  for  some 
minor  alterations  made  in  the  interests  of  economy.  More  attention 
Avill  hereafter  be  given  at  this  station  to  horticulture  and  the  propa¬ 
gation  of  trees  and  bushes  for  distribution  to  the  other  stations  and 
over  the  Territoiw  at  large.  Some  nursery  stock,  consisting  of  hardy 
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and  earl}^  maturing  varieties  of  apples,  plums,  and  cherries,  has 
been  planted,  and  currants,  gooseberries,  and  raspberries  are  also 
being  propagated.  Three  thousand  a])ple  seedlings  raised  from 
selected  hardy  varieties  were  obtained  froin  the  Minnesota  Experi¬ 
ment  Station  last  spring. 

At  the  Kenai  Station  about  21  acres  have  been  brought  under  culti¬ 
vation.  Experience  during  the  past  two  seasons  at  this  point  has 
shown  that  the  maturing  of  grain  is  somewhat  uncertain,  though  an 
abundance  of  forage  can  be  grown  every  year.  Cattle  do  well  here, 
and  the  station  is  beginning  in  a  small  way  to  build  up  a  herd.  H.  P. 
Xeilson,  who  has  been  in  charge  of  this  station  since  its  beginning  in 
the  spring  of  1899,  resigned  November  1,  1903,  and  has  been  succeeded 
by  Mr.  P.  PI.  Koss,  a  graduate  of  the  Kansas  Agricultural  College. 

At  the  Copper  River  Valley  Station,  opened  two  years  ago,  a  num¬ 
ber  of  acres  have  been  cleared  and  cultivated.  During  the  season  of 
1903  barley  and  oats  matured,  and  produced  plump  and  heavy  grain. 
Cultivated  grasses  seeded  in  experimental  plats  did  Avell,  and  a  con¬ 
siderable  variety  of  hardy  vegetables  were  grown.  In  1901  an 
elaborate  system  of  plats  was  laid  out  and  extensive  experiments 
are  under  wa}^  Avith  cereals.  During  August  a  severe  frost  destroyed 
many  A^arieties  of  the  cereals,  rendering  them  lit  only  for  hay,  but 
some  barley  was  matured  and  the  grain  saA^ed  for  seed,  and  about  90 
l^er  cent  of  the  Sixty  Day  and  P^innish  Black  oats  Avere  matured, 
making  about  an  aA^erage  crop.  This  station  has  the  first  equipment 
of  farm  implements  brought  into  the  interior  of  Alaska.  A  number 
of  small  tracts  liaA^e  been  cleared  by  settlers  and  are  under  cultiva¬ 
tion  at  A^arious  points  throughout  the  valley. 

Only  a  small  amount  of  Avork  Avas  done  at  the  Rampart  Station 
during  the  past  year.  Grain  matured  as  it  did  the  year  before,  and 
this  has  encouraged  us  to  undertake  more  extensiA^e  experiments.  An 
equipment  of  implements  has  been  procured,  and  F.  E.  Rader,  Avho 
has  been  assistant  at  the  Sitka  Station  since  the  spring  of  1900,  has 
taken  charge  of  the  Avork. 

The  cooperatiA^e  Avork  on  IVood  Island  is  being  continued.  It  is 
confined,  hoATever,  to  the  groAA  ing  of  A^egetables  and  testing  of  grains 
and  grasses.  Thus  far  grains  haA-e  not  matured  Avell,  but  it  is  proA’ed 
that  they  can  be  groAA'ii  so  as  to  yield  an  abundance  of  cattle  feed. 
P^hese  experiments  cost  the  station  but  little  aside  from  the  seed 
which  is  furnished. 

In  general  the  experimental  AAmrk  in  Alaska  has  shoAvn  that  liA^e 
stock  may  be  successfully  maintained  at  maii}^  points  in  the  Terri - 
toiy.  The  special  agent  in  charge  of  the  Alaska  stations  urges  the 
desirability  of  securing  breeds  of  sheep  and  cattle  better  adapted  to 
the  climate  of  xVlaska  than  those  AApiich  haA^e  hitherto  been  main- 
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tained  there.  It  is,  however,  impracticable  to  carry  on  experiments 
with  animals  in  any  large  way  with  the  present  funds  at  the  disposal 
of  the  stations. 

IJNES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Alaska  stations  dur¬ 
ing  the  past  fiscal  year  were  as  follows:  Field  experiments  Vvdth 
cereals,  fiber  plants,  vegetables,  and  grasses;  tests  of  methods  of 
reclamation,  drainage,  and  fertilization  of  land;  curing  and  ensiling 
of  forage  crops;  horticulture — propagating  currant,  gooseberry,  and 
ras])berry  plants,  experiments  with  hardy  fruit  trees,  ornamentals, 
and  strawberries;  animal  husbandry,  and  meteorological  observa¬ 
tions. 

INCOME. 


The  income  of  the  stations  during  the  past  fiscal  year  was  as 


follows : 

United  States  appropriation _  $15,  000.  00 

Farm  products _  153.  10 

Total _  15,  153.  10 


PUBLICATIONS. 

The  eighth  report  on  the  investigations  in  Alaska,  giving  a  detailed 
account  of  the  operations  during  the  year  1904,  has  been  prepared 
by  the  special  agent  in  charge  of  Alaska  investigations,  and  is  given 
on  page  2G5. 


ARIZONA. 

Agricultural  Experiment  Station  of  the  University  of  Arizona,  Tucson. 
Department  of  the  University  of  Arizona. 

GOVESMING  BOARD. 

Board  of  Regents;  Winfield  Scott  {ChanceUor) ,  Scottsdale;  George  J.  Ros- 
kriige  (Secretary) ,  Tucson;  J.  M.  Ornisby  (Treasurer),  Tucson;  Charles  S. 
Bayless,  Tucson;  Governor  A.  O.  Brodie  (ex  officio),  Phoenix;  N.  G.  Layton 
(Superintendent  of  Puhlic  Instruciion,  ex  officio),  Phoenix. 

STATION  STAFF. 

R.  II.  Forbes,  M.  S.,  Director;  Chemist.  Henry  B.  Slade,  Associate  Chemist. 
Vinton  A.  Clark,  M.  S.,  (Phoenix) ,  T.  D.  A.  Cockerell  (Boulder,  Colo.), 
Afjriculturist,  Horticulturist.  Consulting  Entomologist. 

J.  J.  Thornber,  A.  M.,  Botanist.  J.  IV.  Lewis,  Clerk. 

GENERAL  OUTLOOK. 

Few  changes  have  been  made  during  the  past  fiscal  year  in  the 
worli  of  tlie  Arizona  Station.  Prominence  has  been  given  as  hereto¬ 
fore  to  range  improvement,  animal  husbandry,  the  introduction  of 
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new  crops,  and  irrigation  investigations  with  special  reference  to  the 
water  supply  of  the  Territory.  The  irrigation  investigations  are 
conducted  in  cooperation  with  this  Office  and  the  studies  on  the 
water  supply  of  the  Colorado  Tiver  in  cooperation  with  the  United 
States  Geological  Survey.  Incidental  to  the  latter  is  a  study  of 
agricultural  conditions  along  the  Colorado  Kiver  and  tests  of  ber- 
seeni  on  the  overfloAv  lands  of  the  Colorado  River  near  Yuma  in 
cooperation  with  the  Bureau  of  Plant  Industrv  of  this  Department. 
The  station  is  also  cooperating  with  the  Bureau  of  Plant  Industry 
in  drug  plant  investigations  and  with  the  Bureau  of  Soils  in  the 
reclamation  of  alkali  lands.  One  of  the  most  important  crop  intro¬ 
ductions  is  that  of  date  palms  in  cooperation  with  the  Bureau  of 
Plant  Industry,  and  now  that  these  are  coming  into  bearing  an 
opportunity  is  afforded  to  study  means  of  artificially  hastening  the 
ripening  of  dates. 

In  the  animal-husbandry  work  emphasis  is  laid  on  daiindng  and 
feeding,  the  latter  to  find  suitable  carbohydrates  to  combine  wdth 
alfalfa.  Some  feeding  experiments  with  hogs  have  also  been  made, 
and  the  possibility  of  utilizing  hogs  to  eradicate  Johnson  grass  is 
being  tested.  Extensive  comparative  tests  are  being  made  with 
native  and  introduced  alfalfa,  grasses,  and  other  forage  plants,  both 
at  Tucson  and  Phoenix.  There  is  a  general  demand  among  farmers 
in  the  Territory  for  a  grass  to  feed  or  graze  in  connection  with 
alfalfa.  Thus  far  none  of  the  introduced  species  has  ])roved 
superior  to  the  native  kinds.  The  study  of  the  relation  of  climate  to 
crops,  which  has  been  continued  at  the  Arizona  Station  for  six  years, 
has  now  been  closed  and  the  results  published.  The  results  of  the 
director’s  investigations  with  honey  have  been  published  in  Timely 
Hints  for  Farmers. 

The  appropriation  of  $11,000  for  the  station  made  by  the  last 
legislature  has  become  available  recently  and  will  be  used  in  part  for 
improving  the  farm  equipment  and  buildings  at  Phoenix.  There  is 
also  a  Territorial  appropriation  of  $2,300  for  farmers’  institutes 
which  are  now  being  developed.  No  changes  of  importance  occurred 
in  the  staff  of  the  station  during  the  fiscal  year,  but  since  the  close  of 
the  year  the  animal  husbandman  and  the  agriculturist  and  horti¬ 
culturist  have  resigned.  The  latter  has  been  succeeded  by  V.  A. 
Clark,  late  of  the  Xew  York  State  Station.  H.  B.  Slade  has  suc¬ 
ceeded  the  associate  chemist. 

The  station  is  apparently  making  a  success  of  the  date-palm  intro¬ 
duction  and  has  made  considerable  progress  in  demonstrating  the 
possibilities  of  improving  range  conditions  and  discovering  forage 
plants  suited  to  the  ranges.  This  work  is  well  organized  and  effi¬ 
ciently  managed,  and  good  use  is  being  made  of  the  funds  available 
for  investigation. 


62 


KEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Arizona  Station  dur¬ 
ing  the  iiast  year  were  as  follows:  Chemistry — study  of  irrigation 
waters  and  their  effects  upon  irrigated  soils;  botany;  field  experi¬ 
ments — cereals  and  forage  crops;  irrigation  investigations;  im¬ 
provement  of  ranges;  horticulture — date-palm  growing,  vegetables, 
fruits,  etc. ;  dairying  and  feeding  experiments — beef  and  dair}^  cattle, 
sheep  and  hogs. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

State  appropriation _  313.  39 

Fees _  20.  90 

Farm  products _  528,  48 

Miscellaneous,  including  balance  from  previous  year__  381.  58 


Total _  16,  244.  35 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
Avere  Bulletin  46,  on  the  underground  waters  of  Arizona,  their 
character  and  uses;  Bulletin  47,  timely  hints  for  farmers;  Index 
Bulletin,  containing  indexes  to  Volume  III,  Bulletins  33-40,  and 
Annual  Keports  for  1900  and  1901,  and  the  Annual  Deport  for  1903. 
The  latter  contains  brief  administratiA^e  reports  and  summaries  of  the 
operations  and  investigations  in  the  different  departments  of  the 
stations. 


ARKANSAS. 

Arkansas  Agricultural  Experiment  Station,  Fayetteville. 
Department  of  the  University  of  Arkansas. 

GOVERNING  BOARD. 

Board  of  Trustees:  Governor  .Jefferson  Davis  {ex  officio  President,)  Little 
Ttoclc;  II.  F.  Reagan  {Secretary) ,  Fayetteville;  Otey  Miller  {Treasurer) ,  Fay¬ 
etteville;  G.  T.  Breckinridge,  Paragould ;  Wk  FI.  Langford,  Pine  Bluff;  C.  O. 
Hamby,  Prescott ;  II.  L.  Stroup,  Paris;  J,  C,  Mitchell,  Fayetteville;  J.  C.  South, 
Mountain  Home. 
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STATION  STAFF. 


W.  G.  Vincenbeller,  Director. 

R.  R.  Dinwiddie,  Y.  S.,  M.  D.,  PathoJo- 
f/ist.  Bacteriologist. 

Ernest  ^Y:llker,  V>.  S.  A.,  Horticultur¬ 
ist,  Entoinologist. 


G.  A.  Cole,  M.  A.,  Agriculturist. 

J,  U.  Norton,  P>.  S.,  Chemist. 

Y.  A.  Hooper,  Dairyman,  Animal  Hus- 
handman. 


GENERAL  OUTLOOK. 

The  tvork  of  tlio  Arkansas  Station  has  been  continued  aionof  the 
lines  laid  down  in  previous  reports,  with  the  addition  of  some  investi¬ 
gations  in  rice  groAving  and  in  flax  culture.  The  investigations  on 
l^ork  production  hat^e  been  continued,  and  the  value  of  coAvpeas  and 
cotton-seed  products  as  feeding  stuffs  has  been  studied.  The  poison¬ 
ous  effect  of  cotton-seed  meal  vdien  fed  to  pigs  is  still  under  investiga¬ 
tion,  the  object  being  to  establish  the  rate  at  which  cotton-seed  meal 
may  be  safely  fed  to  liogs.  Relatively  small  quantities  of  meal  are 
fed;  the  animals  are  slaughtered,  and  an  examination  made  of  the 
Hates  and  kidneys,  these  organs  seeming  to  be  the  ones  most  visibly 
affected.  Feeding  cotton-seed  oil  at  the  rate  of  one-fourth  of  a  pound 
per  day  Avith  sufficient  Avheat  bran  to  render  the  mixture  palatable  is 
being  carried  on  to  determine  Avhether  the  poisonous  principle  of  the 
seed  is  also  found  in  the  oil.  It  appears  that  the  toxic  principle 
of  cotton-seed  products  is  apparently  confined  to  the  kernels  or 
meat,  and  is  wholly  absent  from  the  oil  and  hulls.  The  economy  of 
feeding  cotton-seed  meal  as  an  adjunct  to  a  corn  ration  in  all  stages  of 
pig  groAYth  is  still  under  inATstigation.  The  effect  of  feeding  cotton¬ 
seed  oil  on  the  melting  point  of  lard  is  being  inATstigated,  as  well  as 
its  effect  upon  the  meat  produced.  The  coAvpea  studies  mentioned  in 
a  preAuous  rejDort  are  being  continued,  the  departments  of  agriculture 
and  chemistry  cooperating  in  this  work.  About  80  varieties  of  coAV]3eas 
are  novv^  under  observation,  the  peas,  Aunes,  and  hay  all  being  studied. 
Breeding  experiments  with  cowpeas  are  iioaa^  being  carried  on,  and 
attempts  are  being  made  to  correlate  the  feeding  results  already 
obtained  with  the  peas,  with  the  Aunes,  and  Avith  the  hay.  Attempts 
are  being  made  to  produce  A’arieties  of  coAvpeas  adapted  to  liarATsting 
by  machinery,  and  some  strains  have  been  under  obserA^ation  for  five 
years,  many  of  them  coming  quite  true  to  seed.  The  inATstigations 
on  asparagus  culture  ha  at  been  completed,  and  it  is  shown  that  aspar¬ 
agus  may  be  readily  groAvn  in  the  State  and  that  it  offers  a  profitable 
line  of  horticultural  iiiATstment.  The  application  of  common  salt 
by  preventing  Aveed  growth  is  said  to  greatly  benefit  the  asparagus 
crop.  Studies  of  fungicides  and  insecticides  are  being  made,  and  so 
far  liquid  spraying  has  giATii  better  results  than  where  a  dust  spray 
lias  been  used.  Carbon  bisulphid  has  been  found  a  satisfactory  treat- 
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ment  for  peach  borers  and  the  round-headed  apple-borer,  and  studies 
are  being  made  of  means  for  the  repression  of  the  grape  leaf  hopper. 

The  station  has  been  cooperating  with  the  Bureau  of  Plant  Indus¬ 
try  of  this  Department  in  corn  breeding  and  culture,  soy-bean  investi¬ 
gations,  and  the  testing  of  a  large  number  of  varieties  of  apples,  and 
Avith  this  Office  in  groAving  rice  under  irrigation.  The  State  legisla¬ 
ture  at  its  last  session  appropriated  $1,000  for  A^eterinary  inspection 
Avork  and  for  the  manufacture  of  blackleg  Aurus  and  its  distribution. 
The  increasing  popularity  of  the  station  is  attested  by  the  continued 
demands  for  its  publications.  The  editions  of  the  station  bulletins 
haA^e  been  increased  to  14.000  during  the  year,  and  the  demand  is  such 
that  20,000  bulletins  could  be  used.  The  deficiency  will  be  met  by 
reprinting  those  for  Avhich  there  is  the  greatest  demand.  An  attempt 
is  being  made  Avitli  considerable  success  to  dcA’-elop  and  extend  the 
farmers’  institutes,  Avhich  are  attended  by  members  of  the  station 
staff.  It  is  confidently  hoped  that  the  State  Avill  aid  in  this  extension 
AA’ork.  The  station  is  greatly  in  need  of  additional  funds  for  build¬ 
ings,  assistants,  equipment,  etc.,  in  order  to  increase  its  usefulness  in 
the  departments  of  agriculture,  horticulture,  and  chemistry.  A  de¬ 
mand  is  being  made  on  the  station  to  take  up  the  consideration  of 
some  of  the  problems  of  animal  husbandry,  especially  those  in  relation 
to  dairying,  and  this  Avill  be  done  Avhen  funds  are  proAdded. 

LINES  or  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Arkansas  Station 
during  the  past  year  were  as  folloAvs:  Chemistry — adulteration  of 
foods,  coAvpea  analyses,  analyses  of  Paris  green,  effect  of  feeding  cot¬ 
ton-seed  meal,  and  the  effect  of  cotton-seed  oil  on  the  melting  point 
of  lard;  field  experiments — rotation  of  crops,  testing  and  breeding 
coAvpeas,  corn  culture,  spring  and  fall  soAving  of  alfalfa,  soy  beans, 
peanuts,  and  other  forage  plant  studies,  broom  corn,  rice,  etc. ;  horti¬ 
cultural  investigations — testing  varieties  of  apples,  peaches,  small 
fruits  and  A^egetables,  asparagus  culture,  and  plant  diseases ;  entomol¬ 
ogy — injurious  insects  and  means  for  their  repression,  and  inspection 
work;  veterinary  investigations — animal  diseases,  poisonous  proper¬ 
ties  of  cotton-seed  products,  preparation  and  distribution  of  black¬ 
leg  vaccine,  inspection  Avork,  etc. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  fol- 


loAvs : 

United  States  appropriation _  $14,  999.  67 

Farm  products _  863.  83 

Total _  15,  863.  50 
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A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  lias  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  76-82,  and  the  Annual  Eeport  for  1902,  the  latter  con¬ 
taining  reprints  of  bulletins  issued  during  the  year.  The  subjects 
of  the  bulletins  are  co^vpea  experiments,  pig-feeding  experiments 
with  cotton-seed  meal,  the  relative  digestibility  of  some  edible  fats 
and  oils,  peach  growing  in  Arkansas,  cow^pea  hay,  fertilizers,  and  live¬ 
stock  sanitation  in  Arliansas. 


CAJ^lFORmA. 

Agricultural  Experiment  Station  of  the  University  of  California,  Berkeley. 
Department  the  University  of  California. 

GOVERN IXG  BOARD. 

The  Regents  of  the  University:  Governor  G.  C.  Pardee  {ex  officio  Presi¬ 
dent),  Sacramento;  Alden  Anderson,*  2  Morgan  st.,  Suisun  City;  T.  J.  Kirk 
(State  Superintendent  of  Fuhlic  Instruction),  Saerarnenio;  Benj.  F.  Rush, 
Suisun  City;  R.  J.  Taussig,  26  Main  st.,  San  Franeisco;  Beniamin  Ide  Wheeler, 
1820  Scenic  are.,  Berkeley;  Isaias  W.  Heilman,  Nerada  Bank,  San  Francisco; 
Chester  Rowell,*  Fresno;  J.  A.  Waymire,  Alameda;  C.  W.  Slack,  Nevada 
Block,  San  Francisco ;  J.  B.  Reinstein,  211  Sansome  st.,  San  Francisco ;  J.  E. 
Biidd,*  Stockton;  Mrs.  Phoebe  A.  Ilearst,  Pleasanton;  A.  W.  Foster,  Mutual 
Life  Building,  San  Francisco;  Garret  W.  McEnerney,  Nevada  Block,  San  Fran¬ 
cisco;  C.  N.  Ellinwood,  2139  Pacific  ave.,  San  Francisco;  C.  S.  Wheeler,  532 
Market  st.,  San  Francisco;  G.  C.  Earl,  2139  Pacific  ave.,  San  Francisco;  J.  W. 
McKinley,  25-’^  South  Broadivay,  Los  Angeles;  Rev.  P.  C.  York,  1261  Sixteenth 
ave.,  Oakland;  J.  A.  Britton,  600  Rialto  Building,  San  Francisco;  F.  W.  Dohr- 
mann,  121  Sutter  st.,  San  Francisco, 


STATION  STAFF. 


E.  W.  Hilgard,  Pii.  D.,  LL.  D.,  Di¬ 
rector;  Chemist. 

E.  .1.  Wiekson,  A.  M.,  Horticulturist. 

W.  A.  Setehell,  Pii.  D.,  Botanist. 

R.  II.  Longhridge,  Pri.  D.,  Agricultural 
Geologist  and  Soil  Physicist  (Soils 
and  Alkali). 

C.  W.  Woodworth,  M.  S.,  Entomologist. 

Ralph  E.  Smith,  B.  S.,  Plant  Patholo¬ 
gist. 

El  wood  Mead,  M.  S.,  C.  E.,  D.  E.,  Irri¬ 
gation  Engineer. 

M.  E.  Jaffa,  M.  S.,  Assistant  Chemist 
(Foods  and  Nutrition) . 

IT.  Doc.  421,  58-3 - 5 


George  Roberts,  M.  S.,  Chemist  (Fer¬ 
tilizer  Control). 

G.  W.  Shaw,  A.  M.,  Ph.  D.,  Assistant 
Chemist  (Sugar,  Starches,  Oils). 

George  E.  Colby,  M.  S.,  Assistant 
Chemist  (Fruits,  Waters,  and  Insec¬ 
ticides). 

II.  M.  Hall,  M.  S.,  Assistant  Botanist. 

F.  T.  Bioletti,  M.  S.,  Viticulturist. 

A.  R.  Ward,  B.  S.  A.,  D.  V.  M.,  Vetcri- 
n  arian ,  B aetcri o legist. 

E.  W.  Major,  B.  Agr.,  Animal  Industry. 

Henry  J.  Quayle,  A.  B.,  Assistant  in 
Entomology. 
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C.  A.  Triebel,  Pii.  G.,  student  Assistant 
in  Af/ricuJtural  Laboratory. 

C.  IM.  Haring,  D.  Y.  M.,  Assistant  Vet¬ 
erinarian,  Bacteriologist. 

^Y.  T.  Clarke,  B.  S.,  Assistant  Super¬ 
intendent  of  University  Extension. 

A.  Y.  Stnbenraucli,  M.  S.  A.,  Assistant 
llorticulturist ;  in  charge  of  Substa¬ 
tions. 


S.  Fortier,  iM.  E.,  Irrigation. 

A.  P.  Stover,  B.  S.,  Assistant  in  Irriga¬ 
tion. 

R.  E.  jMansell,  Foreman  of  Grounds. 

C.  A.  Colniore,  B.  S.,  Clerk  to  Director. 
W.  n.  Yolck,  Temporary  Assistant  En¬ 
tomologist. 


OUTLYING  STATIONS. 


San  Joaquin  Yalley  Station:  John  Tuoliy,  Patron,  Tulare;  Julius  Forrer, 
Foreman,  Tulare. 

Sontliern  California  Station :  J.  E.  McComas,  Patron,  Pomona;  James  W. 
Mills,  Superintendent,  Pomona;  J.  IT.  Barber,  Assistant  Superintendent, 
Ontario. 

Cliico  Forestry  Station:  J.  W.  Roper,  Patron,  Chico;  Henry  YTglitman, 
Workman  in  Charge. 

Santa  Monica  Forestry  Station:  Roy  Jones,  Patron,  Santa,  Monica;  ^Yil- 
liam  Shntt,  Foreman,  Santa  Monica. 

Poultry  Experiment  Station:  IT.  O.  Woodworth,  M.  S.,  Foreman,  Petaluma. 

Mecca  Date  Garden,  Mecca  (conducted  in  cooperation  with  the  U.  S.  Depart- 
jnent  of  Agriculture),  Barnard  G.  Johnson,  Workman,  Mecca. 


GENERAL  OUTI.OOK. 

The  main  lines  of  work  of  the  California  Station  have  remained 
the  same  as  in  previous  years.  There  has  been  considerable  devel¬ 
opment  of  cooperative  work  and  of  local  investigations  provided  for 
by  private  donations  and  special  State  appropriations,  including 
dairying,'  poultry  experiments,  plant  pathology,  viticulture,  and 
fertilizer  inspection. 

The  Watsonville  Orchard  Association  has  provided  funds  for  the 
continuation  of  the  codling-moth  investigation,  which  was  begun 
last  year  by  the  entomologist  and  his  assistants,  with  the  coopera¬ 
tion  of  the  association.  The  San  Eafael  Improvement  Club  has 
inaugurated  a  campaign  of  extermination  against  the  mosquito  pest, 
under  the  direction  of  the  station  entomologist.  There  is  also  a. 
large  amount  of  cooperation  with  this  Department — with  the  Bureau 
of  Plant  Industiw  in  fiber  and  viticultural  investigations,  establish¬ 
ing  a  testing  and  propagating  garden  for  new  productions,  buying 
seeds  and  plants  for  testing,  and  date  investigations,  ultimately  de¬ 
signed  to  include  opuntias,  grapes,  olives,  and  other  desert-loving 
jilants;  with  the  Bureau  of  Chemistry  in  the  effect  of  environment 
on  the  chemical  composition  of  sugar  beets,  and  with  this  Office  in 
nutrition  and  irrigation  investigations.  Some  additions  to  equip¬ 
ment  have  been  made  during  the  year,  including  a  poultry  plant  on 
the  5-acre  tract  set  apart  for  the  poultry  investigations  at  Petaluma, 
consisting  of  a  foreman’s  cottage,  brooder  house,  hospital,  and  other 
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poultry  buildings,  and  additions  to  the  equipment  of  the  dairy 
farm.  An  entomological  building  to  cost  $5,000  has  been  planned. 
The  substations  at  Tulare,  Pomona,  Chico,  and  Santa  Monica  have 
been  continued.  At  Pomona  considerable  new  work  involving  orig¬ 
inal  investigation  has  been  started.  This  includes  a  study  of  the 
behavior  of  oranges  on  four  different  kinds  of  stocks  and  under  irri¬ 
gation  to  different  depths,  experiments  on  the  growth  of  sugar-beet 
seed  under  the  control  of  the  chemist  of  the  Berfveley  station,  and 
studies  of  evaporation  and  water  requirements  of  plants  on  different 
'kinds  of  soil.  The  work  of  this  substation  has  been  greatly  facili¬ 
tated  by  the  imjiroved  vrater  supply  from  Avells. 

As  stated  in  the  last  report  of  this  Office,  the  great  need  of  the 
California  Station  is  for  a  liberal  State  appropriation  which  will  be 
more  permanent  and  less  restricted  than  the  irregular  appropriations 
and  donations  which  are  now  available.  There  is  urgent  need  of 
funds  for  the  construction  of  a  new  agricultural  building  for  the  col¬ 
lege  and  station,  for  the  purchase  and  equipment  of  a  farm,  and  for 
the  aid  of  agricultural  investigation.  It  is  hoped  that  the  strong 
movement  now  on  foot  to  secure  such  an  appropriation  from  the  leg¬ 
islature  will  be  successful. 

LINES  OF  WOEIv. 

The  principal  lines  of  work  conducted  at  the  California  Station 
during  the  past  3^ear  ivere  as  follows:  Chemistry — foods,  feeding 
stufi's,  fertilizers,  fruits,  and  insecticides;  physics,  chemistry,  and 
geographical  distribution  of  soils;  bacteriology;  fertilizer  control; 
field  crops;  horticulture,  including  date  culture,  viticulture,  and 
zymology;  sylviculture;  botany;  meteorology;  animal  husbandry; 
entomology;  dairying;  drainage  and  irrigation;  reclamation  of  alkali 
lands;  plant  and  animal  pathology;  nutrition  investigations,  and 
poultry  experiments. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as 


follows : 

United  States  appropriation _ ^15,  000.  00 

State  appropriation _  G,  130.  91 

Farm  products _  1,G24.  OG 

Miscellaneous _ alO,  000.  00 


Total _  32,  7G.3.  07 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
b}?"  this  Department  and  has  been  approved. 

«  Portion  spent  for  asriciiltnral  research  of  fund  of  .$29,584.30  for  salaries  and 
running  expenses  of  the  department  of  agriculture. 
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PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  147  and  149-15G  and  the  Biennial  Eeport  for 
1901-1903.  The  subjects  of  the  bulletins  were  as  follows:  Culture 
work  at  the  substations,  1899-1901;  the  California  sugar  industry, 
Part  1 — historical  and  general;  the  value  of  oak  leaves  for  forage; 
arsenical  insecticides;  fumigation  dosage;  spraying  with  distillates; 
sulphur  sprays  for  red  spiders;  directions  for  spraying  for  the  codling 
moth,  and  fowl  cholera.  The  Biennial  Eeport  includes  a  financial 
statement;  a  summary  of  bulletins  issued  during  the  year;  lists  of 
donations  to  the  station,  and  nevv^spapers  and  periodicals  received; 
reports  on  the  work  in  the  different  departments  of  the  station  and 
at  the  substations;  and  articles  on  the  folloAving  subjects:  Farmers’ 
institutes;  soils;  alkali  and  alkali  lands;  drainage  of  Fresno  dis¬ 
trict;  examinations  of  waters,  foods,  feeding  stuffs,  fruits,  etc.; 
investigations  in  dairying;  distribution  of  seeds,  plants,  etc.,  and 
meteorological  observatioiis.  There  were  also  received  circulars  on 
the  new  fertilizer  law,  Texas  fever,  blackleg,  hog  cholera,  anthrax, 
contagious  abortion  in  cows,  methods  of  j^hysical  and  chemical  soil 
analysis,  remedies  for  insects,  laboratory  for  ordinary  chemical 
examination  of  waters  for  irrigation  and  domestic  jiurposes,  reading 
course  in  economic  entomology,  and  fumigation  practice. 

COIiOllADO. 

Agricultural  Experiment  Station,  Fort  Collins. 

Department  of  the  State  Agricultural  College  of  Colorado. 


GOVERNING  BOARD. 

The  State  Board  of  Agriculture:  P.  F.  Sharp  (President) ,  Denver;  A.  M. 
Hawley  (Secretary) ,  Fort  Collins;  Whitney  Newton  (State  Treasurer) ,  Den¬ 
ver;  Geo.  A.  Webb  (Loeal  Treasurer) ,  Fort  Collins;  B.  F.  Rockafellow,  Can¬ 
yon  City;  Mrs.  E.  F.  Routt,  Denver;  Jesse  Harris,  Fort  Collins;  Harlan 
Thomas,  Denver;  J.  L.  Chatfield,  Gypsum ;  B.  U.  Dye,  Roelcyford;  E.  H.  Grubb, 
Carhondale ;  Governor  J.  H.  Peabody  (ex  officio),  Denver;  B.  O.  Aylesworth 
(ex  officio),  Fort  Collins. 

STATION  STAFF. 


E.  G.  Carpenter,®  M.  S.,  Director;  Irri¬ 
gation  Engineer. 

C.  P.  Gillette,  M.  S.,  Entomologist. 

W.  P.  Headden,  A.  M.,  Pii.  D.,  Chemist. 

Wendell  Paddock,  M.  S.,  Botanist; 
Ilortieulturist. 

B.  O.  Longyear,  B.  S.,  Botanist. 

G.  H.  Glover,  M.  S.,  D.  V.  M.,  Veteri¬ 
narian. 

W.  L.  Carlyle,  B.  S.  A.,  Animal  Hus- 
h  and  man. 


A.  H.  Danielson,  B.  S.,  Agronomist. 

A.  M.  Hawley,  Secretary. 

Margaret  Murray,  Cleric;  Stenographer. 

F.  C.  Alford,  M.  S.,  Assistant  Chemist. 

E.  Douglass,  M.  S.,  Assistant  Chemist. 

R.  E.  Trimble,  B.  S.,  Assistant  Meteor¬ 
ologist;  Irrigation  Engineer. 

S.  A.  Johnson,  M.  S.,  Assistant  Ento¬ 
mologist. 

P.  K.  Blinn,  B.  S.,  Field  Agent,  Arkan¬ 
sas  Valley  Substation,  Roelcyford. 


®  On  leave. 


COLORADO. 


69 


GEXERAL  OUTLOOK. 

lliere  has  been  no  change  of  importance  in  the  work  of  the  Colo¬ 
rado  Station  during  the  past  year.  The  irrigation  investigations, 
feeding  experiments  with  alfalfa  and  by-products  of  sugar  beets,  and 
horticultural  investigations  have  been  continued  and  some  work  in 
animal  husbandry  has  been  developed,  especially  along  the  line  of 
liorse  breeding.  This  work  and  the  feeding  experiments  are  con¬ 
ducted  in  coo^^eration  with  the  Bureau  of  Animal  Industry  of  this 
Department;  the  irrigation  Avork  in  cooperation  Avith  this  Office; 
diTig  plant  iiiA^estigations  Avith  the  Bureau  of  Plant  Industry,  and 
studies  on  the  effect  of  environment  on  the  chemical  composition  of 
sugar  beets  Avith  the  Bureau  of  Chemistry.  The  chemist  has  pub¬ 
lished  tAvo  bulletins  as  a  result  of  his  study  of  the  irrigation  Avaters  of 
the  State,  and  is  preparing  for  publication  data  on  the  digestibility 
of  coarse  fodders.  The  Avork  of  the  horticulturist  has  been  confined 
largely  to  studies  of  plant  diseases — blights  of  potatoes,  melons, 
apples,  pears,  and  blackberries,  and  the  development  of  disease- 
resistant  A^arieties  of  these  crojAS. 

A  neAV  horse  barn  has  been  completed,  and  a  farm  of  73  acres  a 
short  distance  east  of  the  college  has  been  purchased  by  the  college  to 
be  used  in  connection  Avith  the  iiiA^estigations  in  agronomy  and  animal 
husbandry.  The  360-acre  tract  of  dry  land  Avith  a  spring  and  reser- 
Amir  site,  Avhich  Avas  acquired  recently  by  the  college,  is  used  for  graz¬ 
ing  purposes  and  for  a  test  of  the  natural  reseeding  of  buffalo  grass. 
It  is  tlie  jAurpose  ultimately  to  reclaim  at  least  a  part  of  this  tract 
by  irrigation.  The  engineering  building  has  not  been  constructed 
because  there  Avere  no  funds  available  for  the  $40,000  appropriation 
made  by  tlie  legislature.  The  field  Avork  in  eastern  Colorado  has 
been  temporarily  abandoned,  but  that  in  the  Arkansas  Valley  is  con¬ 
tinued,  together  Avith  some  experimental  Avork  at  the  former  substa¬ 
tion  on  disease-resistant  melons,  improvement  of  melons  by  seed 
selection,  early  ripening  A^arieties  of  Avlieat,  and  other  similar  Avork. 

The  Colorado  Station  has  in  hand  considerable  Avork  directly 
related  to  the  agricultural  interests  of  the  State,  and  is  gradually 
acquiring  a  good  equipment  for  experimental  inquiries.  Its  funds, 
hoAveA^er,  are  so  limited  that  after  proAnding  for  salaries  and  the  other 
administratiAK'  expenses  Aury  little  is  left  to  meet  the  ex^Aenses  of  the 
iuAUstigations.  Under  present  conditions  it  seems  A^ery  desirable  that 
the  administration  AVork  should  be  further  concentrated  and  the 
investigations  confined  to  a  feAV  lines  Avhich  can  be  Augorously  prose¬ 
cuted  and  promptly  reported. 

LIXES  OF  AVORK. 

The  principal  lines  of  AVork  conducted  at  the  Colorado  Station  dur¬ 
ing  the  past  year  A\ure  as  folloAvs:  Chemistry — analysis  of  soils  and 
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irrigation  waters,  sugar-beet  investigations,  studies  of  methods  of 
analyzing  feeding  stuffs,  etc. ;  entomology ;  field  experiments — 
variety  tests  of  wheat  and  oats  for  different  altitudes;  horticulture; 
diseases  of  plants;  animal  husbandry — breeding  and  feeding  experi¬ 
ments  ;  entomology — study  of  the  codling  moth,  grasshoppers,  various 
borers  and  leaf  rollers,  cutworms,  and  insects  working  on  sugar 
beets  and  cantaloupes;  irrigation — use  of  water,  measurements  of 
losses  from  ditches,  studies  of  means  for  economizing  water,  measure¬ 
ments  of  seepage  on  the  Platte,  the  Arkansas,  the  Pio  Grande,  and 
their  tributaries. 

INCOME. 

The  income  of  the  station  during  the  j)ast  fiscal  year  was  as 


follows : 

United  States  appropriation _ $15,  000.  00 

Miscellaneous _  1,  313.  50 

Total _  16,313.59 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  xirescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  82-86,  on  Colorado  irrigation  waters  and  their  changes, 
irrigation  waters  and  their  effects,  an  apricot  blight,  cantaloupe  seed, 
and  crown  gall. 

CO^^IS'ECTICUT. 

The  Connecticut  Agricultural  Experiment  Station,  New  Haven. 

GOVERNING  BOARD. 


State  Board  of  Control :  Governor  Al 
ford;  W.  II.  Brewer  (^Secretary) ,  Neio  H 
Haven;  W.  O.  x\twater,  Middiet  own ;  E( 
Box  lJf25,  New  Haven;  T.  S.  Gold,  West 

STATION 

E.  H.  Jenkins,  Ph.  D.,  Birector. 

A.  L.  Winton,  Pii.  D.,  Chemist. 

T.  B.  Osborne,  Pii.  D.,  Chemist. 

I.  E.  Harris,  M.  S.,  Chemist. 

E.  Monroe  Bailey,  Pn.  B.,  Chemist. 

I.  A.  Andrew,  Pii.  B.,  Chemist. 

Kate  G.  Barber,  B.  S.,  Chemist. 

W.  E.  Britton,  Pn.  D.,  Entomologist. 
Walter  Miilford,®  F.  E.,  in  charge  of 
Forest  Worh,  and  State  Forester. 

V.  L.  Clmrcliill, 


)iram  Cbamberlain  (President) ,  Hart- 
aven;  E.  II.  Jenkins  (Treasurer) ,  New 
hvin  Hoyt,  New  Canaan;  J.  H.  Webb, 
Cornwall;  B.  Wk  Collins,  Meriden. 

STAFF. 

Austin  F.  Hawes,  M.  F.,  Assistant  For¬ 
ester. 

G.  P.  Clinton,  S.  D.,  Botanist. 

V.  E.  Cole,  Lihrarian,  Cleric. 

William  Teitcb,  in  charge  of  Biiildings 
and  Grounds. 

Hugo  Lange,  Lahoratorg  Assistant. 

J.  B.  Olcott,  Grass  Garden  (South 
Manchester) . 

L.  M.  Braiitlecht,  Assistant  Cleric. 
Sampling  Agent. 


a  On  leave. 
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GENERAL  OUTLOOK. 

The  work  of  the  Connecticut  State  Station  has  been  continued  as 
heretofore,  and  has  included  inspection  of  fertilizers,  foods,  feeding 
stuffs,  orchard  and  nursery  stock,  and  dairy  apparatus,  Avith  studies 
of  methods  incident  to  this  work;  investigations  of  vegetable  pro- 
teids;  microscopy  of  food  adulteration,  and  studies  incident  to  the 
establishment  of  food  standards;  utilization  of  waste  lands  by  forest 
planting;  groAving  tobacco  under  shade,  including  improA''ement  of 
\arieties  and  studies  of  methods  of  handling  and  fermenting  the 
products,  and  experiments  Avith  fertilizers  for  orchards.  In  the 
course  of  his  studies  on  the  castor  bean.  Doctor  Osborne  has  pre¬ 
pared  a  large  quantity  of  ricin,  an  extremely  poisonous  body,  shoAv- 
ing  all  the  properties  of  a  proteid.  He  has  also  been  making  a  study 
of  the  decomposition  jDroducts  of  the  proteids  of  the  Avheat  kernel, 
and  has  been  aided  in  this  Avork  by  a  grant  from  the  Carnegie  Insti¬ 
tution.  The  botanist  of  the  station  has  finished  an  extended  mono¬ 
graph  on  smuts.  The  entomologist  has  made  spraying  experiments 
and  studies  of  the  San  Jose  scale  and  other  insects,  and  has  under¬ 
taken  a  mosquito  suiwey  of  the  State.  The  salt  marshes  of  the 
coast  from  the  XeAv  York  State  line  to  Ilhode  Island  and  some  of 
the  breeding  places  of  mosquitoes  in  the  vicinity  of  Hartford,  Mid¬ 
dletown,  and  Cheshire  haA’e  already  been  examined  and  mapped. 
The  forester  and  his  assistant  ha  ax  nearly  completed  the  experi¬ 
mental  plantings  on  the  Lockwood  Field,  besides  doing  considerable 
other  forestry  Avork.  They  haAX  recently  issued  a  leaflet  offering 
assistance  to  Connecticut  farmers  in  the  Avay  of  consultation  and 
adAuce  regarding  the  planting  of  Avaste  areas.  The  forester  is  on 
leave  of  absence  for  stucH  abroad,  and  Austin  F.  HawFs  has  been 
appointed  assistant  to  serAX  in  his  absence.  Dr.  A.  lY.  Ogden  has 
recently  resigned  to  accept  a  position  in  the  Bureau  of  ChemistrAq  of 
this  Department,  in  Xew  YYrk  City. 

This  station  is  doing  an  increasing  amount  of  work,  not  only  in 
connection  Avith  its  inspection  duties,  but  also  in  the  iiiAxstigation  of 
agricultural  problems  requiring  long  and  careful  scientific  studies. 
Througl;^  its  forestry  Avork  and  its  experiments  in  different  parts  of 
the  State  Avith  tobacco  and  the  spraying  for  insects,  and  in  Axrious 
other  Avays,  it  is  coming  into  closer  contact  Avith  the  people  of  the 
State  and  aiding  them  in  sohung  the  problems  they  encounter. 

LINES  OF  AAXRK. 

The  principal  lines  of  Avork  conducted  at  the  Connecticut  State 
Station  during  the  past  Axar  were  as  folloAvs:  Analysis  and  inspec¬ 
tion  of  fertilizers,  foods,  and  feeding  stuff's;  inspection  of  Babcock 
test  ap])aratus  and  nurseries;  chemistiw — study  of  Axgetable  pro¬ 
teids;  diseases  of  plants;  horticulture — fertilization  of  orchards  and 
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study  of  the  anatomy  of  fruits ;  forestry ;  field  experiments — tobacco, 
grasses  for  turf  making  and  pasture,  and  entomology. 


INCOME. 


The  income  of  the  station  during  the  past  fiscal  year  was  as  fol¬ 


lows  : 

United  States  appropriation _  ,$7,  500.  00 

State  appropriation _  15,  500.  00 

Individuals _  6,  900.  00 

Fees,  including  balance  from  previous  year _  3,  831.  5G 

Farm  products _  28.  00 

Miscellaneous,  including  balance  from  previous  year _  1,  002.  08 


Total _  34,701.04 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  tliis  station  receiA^ed  during  the  past  fiscal  year 
Avere  Bulletin  144,  on  fighting  the  San  Jose  scale  insect  in  1903;  Bulle¬ 
tin  145,  on  commercial  feeding  stuffs  in  the  Connecticut  market :  Parts 
-III  and  IV  of  the  Annual  Keport  for  1902,  the  latter  containing 
articles  on  commercial  feeding  stuffs,  tests  of  the  Autalit}^  of  A^egetable 
seeds,  a  fruit  census  of  Connecticut,  obserA^ations  on  the  fertilization 
of  peach  orchards,  experiments  in  groAving  tobacco  of  the  Sumatra 
type  under  shade,  studies  on  the  A^egetable  proteids,  and  the  second 
annual  report  of  the  forester :  and  the  Annual  Keport  for  1903.  This 
report  consists  of  fiA^e  parts,  as  folloAvs :  Part  I,  fertilizers ;  Part  II, 
eighth  report  on  food  products;  Part  III,  third  report  of  the  ento¬ 
mologist  ;  Part  IV,  report  of  the  station  botanist ;  and  Part  V,  feed¬ 
ing  stuffs,  fertilizing  orcJiards,  seed  tests,  tobacco  Avork,  and  index. 

Storrs  Agricultural  Experiment  Station,  Storrs.(^ 

Department  of  the  Coimecticut  Agricultural  College. 

GOVERNING  BOARD. 

Board  of  Trustees:  Governor  Abiram  Chamberlain  {cx  officio  President) ,  Hart- 
jord;  E.  II.  Jenkins  {ex  officio  Vice-President) ,  New  Haven;  George  A.  IIopsoiU 
(ficcrctarij) ,  East  Wallingford ;  B.  C.  Patterson,  Torringion;  E.  S.  Henry,. 
Ttockville;  George  S.  Palmer,  Norwich;  D.  W.  Patten,  North  Haven;  A.  C. 
Capen,  WiUimantic ;  A.  J.  Pierpont,  Waterhurij ;  L.  J.  Storrs,  Spring  Hill. 

aTelegrai)li  address,  Storrs  via  Williniantic;  railroad  station,  express,  and 
freight  address,  Eaglcville. 
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STATION  STAFF. 


L.  A.  Clinton,  M.  S.,  Director. 

11.  W.  Conn,  Pii.  D.,  ^Supervisor  of 
Dairy  Bad  cri  o  1  oy  y. 

W.  O.  Atwater,  Pii.  D.,  Supervisor  of 
iS'utrition  Work. 

A.  G.  Gulley,  M.  S..  Ilortieulturist. 

C.  L.  Iteach,  P>.  S..  Dairy  II ushandman. 

B.  B.  Turner,  Pii.  D.,  Chemist. 

W.  A.  Stocking,  jr.,  M.  S.  A.,  Assistant 
Bactcrioloyist. 

E.  R.  Bennett,  B.  S.,  Assistant  Ilorti- 
culturist. 


II.  L.  Garrigiis,  B.  Agr.,  Assistant  in 
Field  Experiments. 

W.  iNI.  Esten,  Ph.  B.,  Laboratory  As¬ 
sistant. 

E.  II.  Lelmert,  B.  S..  D.  V.  S.,  Consult¬ 
ing  Veterinarian. 

E.  A.  White,  B.  S.,  Consulting  Botanist. 

Chas.  Thom,  Pii.  D.,  Cheese  Ej-pert, 
Mycologist. 

A.  W.  Bos  worth,  B.  S.,  Cheese  E.rperty 
Chemist. 

Theodore  Issajeff,  Cheese  Maker. 


GENERAL  OUTLOOK. 

The  work  of  the  Connecticut  Storrs  Station  is  now  being  developed 
especially  along  the  lines  of  dairying,  poultry  raising,  and  the  man¬ 
agement  of  worn  soils.  The  dairy  investigations  are  principally 
concerned  with  dairy  bacteriology  in  relation  to  sanitary  milk  pro¬ 
duction  and  handling  and  the  manufacture  of  soft  cheese,  the  latter  in 
cooperation  Avith  the  Bureau  of  Animal  Industry  of  this  Department. 
In  connection  Avith  the  dairy  iiiA^estigations  herd  records  liaA^e  been  kept 
and  a  study  made  of  the  relatiA^e  efficiency  of  the  digestible  nutrients 
of  different  feeds.  A  mycologist  and  a  chemist  haAT  been  ap])ointed 
in  connection  with  the  cheese  iiiA^estigations.  Tlie  iiiATstigations  on 
the  food  and  nutrition  of  man  liaA-e  been  continued  as  heretofore  in 
cooperation  Avith  this  Office  and  liaA^e  been  aided  by  a  special  appro¬ 
priation  from  the  State.  These  inAxstigations  are  conducted  at 
MiddletoAvn.  There  Avere  also  alfalfa  iiiATstigations  and  Auariety  tests 
of  SAveet  corn  and  pole  beans  in  cooperation  Avith  the  Bureau  of  Plant 
Industry  of  this  Department. 

In  the  poultry  Avork  special  attention  has  been  giA-en  of  late  to 
squab  raising.  Problems  in  the  management  of  Avorii-out  soils  ha  aw 
been  undertaken,  both  in  connection  Avith  experiments  Avith  coAwr 
crops  and  leguminous  crops,  including  alfalfa  groAvn  in  a  cooperatiAw 
Avay  in  many  parts  of  the  State,  and  Avith  horticultural  Avork.  Alfalfa 
lias  been  found  unsuited  to  Connecticut  conditions,  and  the  iiiAwstiga- 
tions  Avith  it  haAW  been  discontinued.  The  horticultural  Avork  has 
included  also  experiments  in  spraying  for  plant  diseases,  groAving 
A'arious  crops  under  shade,  and  thinning  fruit. 

During  the  year  the  poultryman  resigned,  and  a  number  of 
appointments  Avere  made  to  neAV  positions  on  the  staff.  Dr.  B.  P\ 
Koons,  for  many  years  jiresident  of  the  Storrs  Agricultural  School 
and  later  of  the  Connecticut  Agricultural  College,  died  December  17, 
1903,  at  the  age  of  55  years.  At  the  time  of  his  death  he  Avas  con¬ 
sulting  entomologist  of  the  station  and  professor  of  natural  history 
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in  the  college.  He  line!  been  connected  Avitli  the  institution  for  over 
tAA^enty  years. 

The  station  has  been  steadily  adding  to  its  equipment  and  organiz¬ 
ing  its  work  along  a  few  important  lines.  It  is  thus  enabled  to  make 
an  excellent  shoAving  Avith  the  very  limited  funds  at  its  command. 
There  are  many  problems  related  to  the  specialized  agricultural 
industries  of  the  State  AAdiich  ought  to  be  studied  by  the  station,  but 
can  not  be  considered  until  more  liberal  funds  are  provided. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Connecticut  Storrs 
Station  during  the  past  year  were  as  folloAvs :  F ood  and  nutrition  of 
man  and  animals;  bacteriology  of  dairy  products;  field  experi¬ 
ments — fertilizers,  soil  tests,  coA^er  crops,  nitrogen  experiments;  hor¬ 
ticulture;  poultry  experiments,  and  daiiwing. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  A^ear  was  as  follows : 


United  States  appropriation _ ?7,  500.  00 

State  appropriation _  1,  800.  00 

Miscellaneous  _  15.  71 


Total _  9,  315.  71 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approATd. 

PUBLICATIONS. 

The  publications  of  this  station  receiATd  during  the  past  fiscal  year 
AATre  Bulletins  26-30  and  the  Annual  Keport  for  1903.  The  bulle¬ 
tins  Avere  on  the  folloAving  subjects:  The  relation  of  temperature  to 
the  keeping  property  of  milk,  poultry  as  food,  dairy  observations, 
records  of  a  dairy  herd  for  fiA^e  3Tars,  and  spraying  notes  for  1903. 
The  Annual  Report  includes,  in  addition  to  a  financial  statement, 
summaiy  accounts  of  the  operations  of  the  different  departments  of 
the  station,  and  a  description  of  the  recently  equipped  bacteriology 
laboratory,  the  folloAving  special  articles:  Thinning  fruit,  compari¬ 
son  of  bacteria  in  strained  and  unstrained  samples  of  milk,  strained 
and  unstrained  milk  preserATd  at  70°  and  50°  F.,  aseptic  milk,  qual- 
itatiA^e  anal3^sis  of  bacteria  in  market  milk,  bacteria  in  freshly  drawn 
milk,  the  nutrition  investigations  of  the  Storrs  Experiment  Station, 
the  conserAMtion  of  energy  in  the  liAung  organism,  the  demands  of 
tlie  body  for  nourishment  and  dietaiy  standards,  the  composition  of 
poultiy,  poultry  as  food,  dehorning  cattle,  milking  records,  food  cost 
of  raising  crIats,  meteorological  observations  at  Storrs,  and  general 
crop  revieAv. 
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DEIjAWAKEL 


The  Delaware  College  Agriciiltural  Experiment  Station,  Newark, 
Department  of  Dela\yare  College. 

GOVERNING  ROxVRD. 

Board  of  Trustees:  C.  B.  Lore  (President) ,  Wilmington;  Manlove  Hayes* 
(yice-Preside)it) ,  Dover;  C.  B.  Evans*  (Secretanj  and  Treasurer) ,  NeitnuT; 
Governor  John  Ilunn  (ex  olficio),  Dover;  G.  A.  Harter*  (ex  officio),  Newark; 
James  Hossinger,  yewark;  H.  G.  ]M.  Kollock,  Xeicark;  J.  C.  Higgins,  Delaware 
City;  G.  W.  Marshall,  Wilford;  J.  H.  Whiteman,  Wilmington ;  George  Biddle, 
Elkton ;  E.  W.  Curtis,  yeicark;  W.  T,  Lyman,*  Wilmington ;  D.  W,  Corhit,* 
Odessa;  Edward  Reynolds,  Middletown ;  L.  H.  Ball,  Marshalltown ;  L.  P. 
Bush,  Wilmington ;  J.  E.  Addicks,  Clagmont;  J.  C.  Stockly,  Smyrna;  James 
Pennewill,  Dover;  C.  S.  Conwell,  Camden;  Geo.  G.  Kerr,*  Newark;  H.  W. 
Baker,  Seaford;  E.  R.  Paynter,  Georgetown ;  W.  H.  Stevens,  Seaford;  John 
Barkley,  Clayton;  W.  Watson  Harrington,  Dover;  Lewis  M.  Mustard,  Lewes; 
S.  H.  Messick,  Bridgeville. 


STATION  STAFF. 


Arthur  T.  Neale,*  A.  M.,  Pit.  D.,  Di¬ 
rector,  Agriculturist. 

F.  D.  Chester,  M.  S.,  Mycologist. 

C.  P.  Close,  M.  S.,  Horticulturist. 


Clayton  O.  Smith.  B.  S.,  A.  M.,  Assist¬ 
ant  Bacteriologist. 

C.  L.  Penny,  A.  M.,  Chemist. 

C.  O.  Houghton,  A.  B.,  Entomologist. 


GENERAL  OUTLOOK. 

There  has  been  little  change  in  the  conditions  or  lines  of  work  at 
ihe  Delaware  Station  during  the  past  fiscal  year.  The  bacteriologist 
is  continuing  his  studies  of  soil  micro-organisms  and  has  published  a 
bulletin  on  the  bacteriological  analysis  of  soils ;  the  chemist  has  made 
a  study  of  cover  crops  as  green  manure  and  has  been  carrying  on  a 
soil  survey  of  the  State;  the  entomologist  has  been  engaged  upon  a 
study  of  a  number  of  important  insects  and  their  repression ;  and  the 
horticulturist  has  been  working  upon  the  effect  of  the  Cooper-Hewett 
mercury  vapor  lamp  in  the  greenhouse.  He  has  also  been  working 
on  orchard  cover  crops  in  cooperation  with  the  Bureau  of  Plant 
Industry  of  this  Department,  the  pruning  of  peach  trees,  and  a  modi¬ 
fication  of  the  lime-sulphur-salt  mixture. 

The  staff  of  the  Delaware  Station  devotes  its  time  almost  exclu¬ 
sively  to  station  work.  The  station  has  no  farm,  but  field  trials  are 
conducted  in  cooperation  with  farmers  or  on  a  private  farm  near  the 
station.  On  this  farm  there  is  now,  in  addition  to  field  experiments,  a 
quite  important  experiment  in  the  jiroduction  of  sanitary  milk  on  an 
economic  basis.  In  this  work  very  cheap,  plain  buildings  are  erected 
and  use  made  of  onh^  those  appliances  for  handling  milk  which  any 
careful  farmer  might  have,  but  at  the  same  time  all  the  provisions  for 
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hygienic  conditions  in  the  stable  and  in  the  handling  of  the  milk  are 
observed,  and  the  milk  is  examined  for  germ  content.  It  is  a  practical 
commercial  problem  on  a  strictly  commercial  basis,  and  the  results 
should  be  of  considerable  value  to  farmers  in  the  vicinity  of  large 
cities.  The  Delaware  Station,  as  well  as  the  agricnltural  department 
of  the  college,  greatly  needs  additional  funds  for  adequate  equipment 
and  extension  of  work. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Delaware  Station  dur¬ 
ing  the  past  year  were  as  follows:  Chemistry;  bacteriology — studies 
of  nitrifying  bacteria  and  nitrogen-assimilating  bacteria ;  field  experi¬ 
ments — cultural  experiments  with  legumes  and  other  forage  and  field 
crops,  breeding  experiments  with  cereals;  horticulture — study  of 
cover  crops  for  orchards,  pruning  of  orchards,  varieties  of  fruits; 
diseases  of  plants — study  of  blights  and  other  diseases  of  cantaloupes, 
canker  of  pears  and  apples,  asparagus  rust  and  other  fungus  diseases 
of  fruits  and  vegetables;  feeding  experiments;  diseases  of  animals; 
entomology — studies  of  insects  attacking  fruit  and  shade  trees,  and 
dairying. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 

United  States  appropriation _ $15,  000 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  60-65,  on  cover  crops  as  green  manure,  orchard  cover 
crops  in  Delaware,  pruning  the  peach,  notes  on  fungus  diseases  in 
Delaware,  some  experiences  with  lime,  sulphur,  and  salt  washes,  and 
the  bacteriological  analysis  of  soils ;  and  the  Annual  Eeport  for  1902, 
in  which  the  following  topics  are  treated :  Dairjdng  as  a  factor  in  the 
profitable  utilization  of  farm  lands;  studies  in  plant  diseases,  includ¬ 
ing  treatment  of  pear  canker  or  body  blight,  pear  blight  notes,  a 
blight  of  currants,  a  blight  of  Japanese  chestnuts  and  of  peach  stock, 
and  spraying  tomatoes  for  blight;  studies  of  soil  bacteriology;  report 
of  the  chemist,  including  the  groAvth  of  crimson  clover,  sugar-beet 
experiment,  insecticides,  and  changes  in  the  composition  of  growing 
peaches;  report  of  the  horticulturist,  including  nitrate  of  soda  on 
asparagus,  thinning  apples,  peach  thinning  experiments,  plant  nutri¬ 
tion  as  applied  to  peaches,  pear  self-pollination,  peach  self-pollination, 
apple  pollinations,  root  forcing  on  fruit  trees,  orchard  cover  crops, 
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and  the  station  orcliard ;  report  of  the  entomologist,  including  reme¬ 
dies  for  the  codling  moth,  remedies  for  apple  plant  lice,  remedies  for 
the  San  Jose  scale,  remedies  for  the  strawberry  root  louse,  the 
periodical  cicada,  the  harlequin  cabbage  bug,  the  white-marked  tus¬ 
sock  moth,  and  the  fall  webworm ;  and  report  of  the  meteorologist. 


FLORIDA. 

Agricultural  Experiment  Station  of  Florida,  Lake  City. 
Department  of  University  of  Florida. 


GOVERNING  BOARD. 

Board  of  Trustees:  George  W.  Wilson  (President) ,  JacksouvUlc ;  F.  E.  Harris, 
Oeala;  F.  L.  Stringer  (Secretary) ,  Brooksville ;  E.  D.  Beggs,  Pensaeola;  C.  A. 
Carson  (Vice-President) ,  Kissimmee ;  F.  M.  Simonton,  Tampa;  J.  R.  Parrott, 
Jacksonville ;  W.  P.  Jernigan  (Clerk),  Lake  City, 


STATION 

Andrew  Sledd,  A.  M.,  Ph.  D.,  Director. 

C.  M.  Conner,  B.  S.,  Vice-Director,  Ag¬ 
riculturist. 

E.  R.  Flint,  B.  S.,  Ph.  D.,  M.  D.,  Chem¬ 
ist. 

E.  H.  Sellards,  M.  A.,  Ph.  D.,  Entomol¬ 
ogist,  Geologist. 

F.  M.  Rolfs,  M.  S.,  Botanist,  Horticul¬ 
turist. 

C.  F.  Dawson,  M.  D.,  D.  Y.  S.,  Veteri¬ 
narian. 

A.  AY.  Blair,  M.  S.,  A.  M.,  Assistant 
Chemist. 


STAFF. 

A.  Tyler,  Stenographer,  Librarian. 

F.  C.  Reimer,  B.  S.,  Assistant  Botan¬ 
ist  and  Horticulturist. 

R.  A.  Lichtentliaeler,  M.  S.,  Assistant 
Chemist. 

S.  A.  Robert,  B.  S.,  Assistant  in  Field 
Experiments. 

John  F.  Mitchell,  Foreman  of  Farm. 

J.  ri.  Jefferies,  Foreman  of  Gardens 
and  Orchards. 

AY.  P.  Jernigan,  Auditor,  Bookkeeper. 


GENERAL  OUTLOOK. 


The  inA^estigations  of  the  Florida  Station  have  not  been  changed 
materially  during  the  past  year.  The  experiments  Avith  A^arieties  of 
pineapples  and  pecans  haA^e  been  suspended  temporarily,  but  the 
other  Avork  has  gone  on  as  formerly.  During  the  year  the  agricul¬ 
turist  conducted  feeding  experiments  Avith  horses  and  mules  to  deter¬ 
mine  Avhether  home-groAvn  feeding  stuffs  (sAveet  potatoes  and  cas- 
saA^a)  could  be  profitably  substituted  for  corn  and  oats,  and  ob¬ 
tained  results  Avhich  indicate  that  these  products  may  be  so  used, 
and  Avith  some  saAdng  in  the  cost  of  feeding.  In  these  experiments 
beggar-Aveed  hay  Avas  used  as  the  source  of  protein  supply.  There 
liaA^e  also  been  feeding  and  digestion  experiments  Avith  steers  to  com¬ 
pare  the  feeding  A^ahie  of  SAveet  potatoes  and  cassaA^a.  Experiments 
Avith  a  number  of  forage  plants  are  under  Avay;  also  experiments  in 
improving  natwe  stock.  The  station  has  also  begun  cooperating  Avitli 
farmers  in  groAving  alfalfa  and  in  controlling  potato  diseases  and 
insects  injurious  to  oranges  and  pecans.  Farmers’  institutes  Avere 
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lield  in  a  number  of  places  under  the  direction  of  the  agriculturist, 
but  have  been  temporarily  suspended  for  lack  of  funds.  The  green¬ 
houses  have  been  rebuilt  during  the  year,  and  improvements  in  botan¬ 
ical,  entomological,  and  veterinary  laboratories  have  been  made.  The 
horticulturist  resigned  to  accept  a  similar  position  under  the  North 
Carolina  board  of  agriculture,  and  has  been  succeeded  by  F.  M.  Rolfs, 
formerly  of  the  Colorado  Station. 

Owing  to  numerous  changes  in  the  staff  the  affairs  of  the  station 
are  now  in  process  of  reorganization.  At  a  meeting  of  the  board  of 
trustees  late  in  June  the  resignation  of  the  president  of  the  univer¬ 
sity  and  director  of  the  station,  the  entomologist,  and  the  chemist 
were  called  for  and  accepted.  The  vacancies  thus  occasioned  have 
since  been  filled,  and  arrangements  have  been  made  for  the  completion 
of  investigations  under  way  and  the  preparation  of  bulletins  on  the 
results.  For  the  present  the  station  is  giving  attention  to  those 
things  of  immediate  importance  to  Florida  farmers.  Truck  crops, 
fruit  grov.ung,  and  plant  breeding  will  be  given  special  attention. 
Experiments  on  feeding  cotton-seed  meal  will  be  taken  up  and  an 
attempt  made  to  determine  the  possible  effect  of  prolonged  exposure 
to  air  as  a  cause  of  deterioration,  and  possibly  as  a  contributing  cause 
of  the  alleged  poisonous  action  of  cotton-seed  meal  when  fed  to  hogs. 
The  horticulturist  and  botanist  will  give  special  attention  for  a  time 
to  the  diseases  of  potatoes,  tomatoes,  citrus  fruits,  and  other  Florida 
crops,  and  will  attempt  to  develop  peach  growing  in  the  north¬ 
western  part  of  the  State.  The  chemist  will  take  up  a  study  of  ferti¬ 
lizers  for  oranges,  and  the  entomologist  will  give  attention  to  the 
insects  of  citrus  fruits. 

LINES  OE  WORK. 

The  principal  lines  of  work  conducted  at  the  Florida  Station  dur¬ 
ing  the  past  year  were  as  follows:  Chemistry — study  of  pineapple 
soils  and  of  the  food  and  fertilizer  ingi'edients  of  pineapples;  field 
experiments — cassava,  corn,  and  other  farm  crops;  horticulture — 
asparagus  culture,  blight  of  tomatoes,  celery,  and  cantaloupes,  varie¬ 
ties  of  strawberries  and  dewberries,  studies  of  citrus  fruits,  experi¬ 
ments  with  lettuce  and  pineapples  under  cover ;  feeding  experiments 
with  hogs,  steers,  horses,  and  mules;  veterinary  science — Texas  fever 
and  nature  and  causes  of  salt  sickness;  entomology — white  fly,  San 
Jose  scale,  pineapple  insects,  and  pecan  bud  ivorm. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

Farm  products  _  1,  722.  21 

Total  _  10,722.21 
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A  report  of  the  receipts  liiid  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescidbed 
by  this  Department  and  lias  been  approved. 

ri  BLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  ^Yere  Bulletins  GT-G9,  and  the  Annual  Beport  for  1902.  The 
subjects  of  the  bulletins  are  the  white  pineapple  culture,  and 
cultivation  of  citrus  groves.  The  Annual  Eeport  contains  a  finan¬ 
cial  statement  and  brief  summaries  of  the  work  of  the  year  in  the  dif¬ 
ferent  departments  of  the  station. 

GJSOIIGIA. 

Georgia  Experiment  Station,  Experiment. 

Department  of  Georgia  State  College  of  Agriculture  and  Mechanic  Arts. 

GOVEKNING  BOARD. 

Board  cf  Directors;  O.  B,  Stevens  {President),  Atlanta;  J.  B.  Park,  {Secre-^ 
tary  and  Treasurer) ,  Greensboro ;  Walter  B.  Hill,  Athens;  H.  C.  White,  Athens; 
R.  C.  Neely,  ^\Atyneshoro;  P.  E.  Boyd,  Leary;  J.  T.  Ferguson,  Be  Goto;  J.  H. 
Mobley,  Hamilton;  A.  J.  Smith,  Conyers;  N.  B.  Drewry,  Griffin;  Felix  Corput, 
Cavespring;  John  Deadwyler,  Maysville;  George  Gilmore,  Wartlien;  William 
Henderson,  OciJla. 

STATION  STAFF. 

R.  J.  Redding,  Director.  J.  M.  Kimbrough,  Agriculturist. 

H.  C.  White,  C.  E.,  Pfi.  D.,  Ticc-Bi-  Claude  L.  Willoughby,  B.  Age.,  Dairy- 
rector;  Chemist.  man. 

H.  X.  Starnes,  B.  X.,  Biologist ;  Tloidi-  Josephine  M.  Heyfron,  Gtenographer; 
ciilturist.  Accountant. 

D.  A.  Duftee,  Horticultural  Foreman. 

GENERAL  OUTLOOK. 

The  Georgia  Station  has  made  some  progress  during  the  past  year 
in  the  development  of  work  in  animal  husbandry,  mainly  along  the 
line  of  feeding  dairy  cattle.  An  experiment  in  inocuiating  cattle 
for  Texas  fever  has  been  completed  and  the  results  prepared  for  pub¬ 
lication.  In  order  to  encourage  the  improvement  of  live  stock  in  the 
State  several  herds  of  cattle  have  been  inoculated  for  farmers  in  dif¬ 
ferent  parts  of  the  State,  and  in  every  case  the  work  has  been  success¬ 
ful.  Studies  are  being  made  on  the  life  history  of  the  peach-tree 
borer  to  discover  means  of  combating  it,  and  the  results  so  far 
obtained  seem  to  suggest  practical  methods  for  its  control.  The  effect 
of  carbon  bisulphid  on  the  viability  of  corn  and  cowpeas  is  being 
studied  in  vievc  of  the  extensive  use  of  this  insecticide  for  the  destruc- 


a  Telegraph,  freight,  and  express  address,  Griffin. 
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tion  of  the  weevil  in  the  seed  of  these  crops.  Methods  of  preserving 
sweet  potatoes  that  are  adapted  to  household  use  are  being  studied. 
The  station  has  continued  to  cooperate  with  the  Bureau  of  Plant 
Industry  of  this  Department  in  the  endeavor  to  develop  a  hardy 
orange.  Farmers’  institutes  under  the  auspices  of  the  State  Univer¬ 
sity  have  been  held  with  considerable  success.  About  25  farmers’ 
institutes  and  the  annual  meetings  of  agricultural,  horticultural, 
dairy,  and  live-stock  associations  of  the  State  were  attended  by  officers 
of  the  station  staff.  The  dairy  department  of  the  station  operated  a 
model  dairy  for  ten  days  at  the  State  fair  in  Macon. 

Up  to  the  present  time  the  Georgia  Station  has  confined  its  efforts 
mainly  to  fertilizer,  variety,  and  cultural  experiments  to  demonstrate 
the  efficiency  of  up-to-date  methods  in  agriculture.  Such  work  in 
the  future  will  probably  be  necessary  to  a  limited  extent,  but  should  be 
superseded  as  soon  as  possible  by  demonstration  work  in  different 
parts  of  the  State  arranged  on  a  cooperative  basis  with  the  leading 
farmers.  This  will  enable  the  station  staff  to  devote  its  energies 
more  fully  to  the  investigation  of  fundamental  problems  concerning 
the  agricultural  interests  of  the  State.  These  interests  are  now  large 
and  are  rapidly  growing.  They  should  bend  their  efforts  toward 
securing  for  the  station  such  financial  aid  from  the  State  as  will 
enable  it  to  increase  its  staff  and  broaden  its  investigations. 

LINES  or  WORK. 

The  principal  lines  of  work  .conducted  at  the  Georgia  Station  dur¬ 
ing  the  past  year  were  as  follows:  Field  experiments — cultural  and 
fertilizer  tests ;  horticulture — orchard  and  small  fruits,  celery,  canta¬ 
loupes,  forcing  vegetables;  entomology;  feeding  experiments — soil¬ 
ing  crops,  concentrates  and  various  other  feeds  for  dairy  cattle  and 
pigs;  and  dairying. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  3^ear  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

State  appropriation _ _ _  757.  90 

Farm  products _  2,  496.  54 

Miscellaneous,  including  balance  from  previous  year _  4,  494.  70 


Total  _  22,749.20 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  60-63  on  common  ailments  of  breeding  cattle,  the  fig 
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in  Georgia,  corn  culture,  and  cotton  culture;  and  the  Annual  Eeport 
for  1903,  Y/hicli  contains  a  brief  account  of  the  operations  of  the  sta¬ 
tion  during  the  3^ear. 


HAWAII. 

Hawaii  Agricultural  Experiment  Station,  Honolulu. 

Under  the  siiperTisioii  of  A.  C.  True,  Director,  Office  of  Experiment  Stations, 
United  States  Department  of  Agriculture. 

STATION  STAFF. 

Jared  G.  Smith,  B.  S.,  M.  A.,  Special  J.  E.  Higgins,  B.  S.  Agk.,  Expert  in 

Agent  in  Charge;  in.  charge  of  Farm-  Horticulture. 

ers’  Institutes.  C.  R.  Blacow,  in  charge  of  Tohacco 

D.  L.  Van  Dine,  B.  S.  A.,  Entomologist.  Experiments  at  Pohaicca  (Post-Of- 
Edmund  C.  Shorey,  D.  Sc.,  Chemist.  fice,  Paauilo). 

Q.  Q.  Bradford,  Farm  Foreman. 

GENERAL  OUTLOOK. 

The  main  lines  of  inquiry  at  the  Ha^yaii  Station  have  been  con¬ 
tinued  as  heretofore  and  considerable  progress  has  been  made  in 
developing  new  work  and  in  improving  the  station  facilities  for  inves¬ 
tigation.  In  cooperation  with  the  insular  board  of  agriculture  and  the 
Hilo  Boarding  School  experiments  in  the  cultivation  of  cacao  and 
bananas  have  been  started.  Several  hundred  banana  plants  have 
been  obtained  from  Costa  Rica  for  the  purpose  of  conducting  selec¬ 
tion  experiments  to  secure  a  type  of  banana  with  better  shipping 
qualities  than  those  now  produced  in  Hawaii.  These  plants  were 
secured  from  the  United  Fruit  Company  through  the  cooperation 
of  the  Bureau  of  Plant  Industry  of  this  Department.  The  horti¬ 
culturist  has  prepared  a  bulletin  on  bananas  which  not  only  treats  of 
the  cultivation  and  marketing  of  this  fruit,  but  also  brings  together 
descriptions  of  a  large  number  of  Hawaiian  varieties,  making  pos¬ 
sible  a  systematic  study  of  this  important  food  plant.  Experiments 
are  also  being  continued  on  the  cultivation  and  fertilization  of 
the  banana,  and  experiments  in  propagating  mangoes  and  alligator 
pears  have  been  started.  Experiments  for  the  purpose  of  securing 
a  type  of  tobacco  especially  adapted  to  Hawaiian  conditions  have 
been  conducted  in  cooperation  with  tobacco  growers.  Under  the 
immediate  direction  of  the  special  agent  in  charge  investigations 
have  been  made  with  some  of  the  fungus  diseases  of  coffee,  sugar  cane, 
and  other  economic  plants,  and  a  comparative  test  of  grasses  and 
forage  plants  has  been  undertaken  in  cooperation  with  the  Hawaii 
Live  Stock  Breeders’  Association.  The  chemist  has  undertaken  soil 
investigations,  and  the  entomologist  has  completed  and  published 
H.  Doc.  421,  58-3 - 6 
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results  on  an  investigation  of  the  leaf  hopper  of  sugar  cane.  This 
insect  made  its  appearance  quite  recently  and  has  proved  to  be  a  very 
serious  pest  in  some  districts. 

The  staff  of  the  station  has  been  strengthened  by  the  appointment 
of  a  horticulturist  and  the  equipment  improved  by  the  erection  of  a 
new  insectary  adjacent  to  the  entomological  laboratory,  two  small 
cottages  for  laborers,  an  addition  to  one  of  the  stables,  the  establishing 
of  telephone  connection  between  the  main  buildings  and  the  city,  the 
la3nng  out  of  permanent  plats  for  experiments,  and  the  clearing  of 
some  15  acres  of  additional  land.  A  considerable  number  of  books 
and  periodicals  have  been  added  to  the  library.  Owing  to  a  marked 
decrease  in  the  revenues  of  the  island  the  appropriations  made  to  the 
station  by  the  insular  legislature  were  greatly  reduced  at  a  special 
session  of  the  legislature.  The  $5,000  annual  maintenance  fund  was 
cut  to  $2,730,  the  $2,000  for  salary  of  the  chemist  was  withdrawn,  and 
the  $600  for  stenographic  assistance  was  cut  out.  Notwithstanding 
this  reduction  in  local  funds  the  station  enjoys  the  confidence  of  the 
people,  who  are  making  frequent  demands  upon  *it  for  aid,  and 
through  their  various  organizations  are  cooperating  with  it. 

LINES  or  WOKK. 

The  principal  lines  of  work  conducted  at  the  Hawaii  Station  during 
the  past  year  were  as  follows:  Field  experiments — varieties  of  cotton, 
tobacco,  hemp,  sorghum,  potatoes,  taro,  cultural  experiments;  horti¬ 
culture — experiments  with  strawberries,  bananas,  and  cacao,  growing 
of  grape  cuttings;  diseases  of  plants  and  animals — fusarium  diseases 
of  potatoes,  taro  rot,  diseases  of  poultry;  entomology — study  of  inju¬ 
rious  insects  and  means  for  their  repression. 


INCOME. 

The  income  of  the  station  during  the  past  fiscal  3"ear  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

Farm  products _  289.  50 

Total  _  15,289.50 


PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletin  4,  on  the  cultivation  of  sisal  in  Hawaii ;  Bulletin  5,  on  a 
sugar-cane-leaf  hopper  in  Hawaii,  and  Bulletin  6,  on  mosquitoes  in 
Hawaii.  The  fourth  report  on  the  investigations  in  Hawaii,  giving 
a  detailed  account  of  the  operations  during  the  year  1904,  has  been 
prepared  b3"  the  special  agent  in  charge  of  the  Hawaii  Station  and  is 
given  on  page  361. 
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Hawaiian  Sugar  Planters’  Experiment  Station,  Honolulu. 

GOVERXING  BOARD. 

Trustees  of  Hawaiian  Sugar  Planters’  xVssociation :  E.  D.  Tenney  {Presi- 
C.onl),  W.  G.  Irwin,  II.  A.  Isenberg,  W.  O.  Smith,  G.  II.  Robertson,  F.  A.  Schae¬ 
fer,  11.  P.  Baldwin.  F.  M.  Swanzy,  B.  F.  Dillingham.  Station  Committee :  W.  M. 
Giffard,  G.  II.  Robertson,  II.  A.  Isenberg,  G.  iM.  Rolph,  Andrew  Adams,  E.  E. 
Paxton,  J.  M.  Dowsett. 


STATION 

C.  F.  Eckhart,  Director  of  Agricultural 
Division  ;  Chief  Chemist. 

S.  S.  Peck,  B.  S.,  Ph.  G.,  Fh'st  Assist¬ 
ant  Chemist. 

I’.  R.  Werthmneller,  B.  S.,  Assistant 
Chemist. 

Firman  Thompson,  B.  S.,  Assistant 
Chemist. 

A.  E.  Jordan,  Assistant  Chemist. 

E.  G.  Clarke,  Agriculturist. 

T.  Lougher,  Field  Foreman.  ■ 

M.  E.  Madeira, 


STAFF. 

A.  Koebele,  Consulting  Entomologist. 

R.  C.  L.  Perkins,  B.  A.,  Superintendent 
of  Division  of  Entomology. 

Alexander  Craw,  Consulting  Entomolo¬ 
gist. 

G.  W.  Kirkaldy,  Assistant  Entomolo¬ 
gist. 

F.  W.  Terry,  Assistant  Entomologist. 

Otto  H.  Swezey,  Assistant  Entomolo¬ 
gist. 

C.  II.  McBride,  Clerh. 

Stenographer. 


GENERAL  OIJTI.OOK. 


The  work  of  this  station  during  the  past  year  has  been  continued 
along  the  same  lines  as  formerly,  and  has  included  chemical  investi¬ 
gations  on  the  manufacture  of  sugar;  the  investigation  of  sugar- 
house  products,  soils,  fertilizers,  and  irrigation  waters,  and  field 
work,  including  irrigation  of  cane,  variety  tests  of  cane,  fertilizer 
experiments,  and  other  cultural  investigations  bearing  on  the  -eco¬ 
nomic  limitations  of  intensive  agriculture. 

The  area  devoted  to  field  experiments  1ms  recently  been  extended, 
and  there  is  in  course  of  erection  one  main  building,  containing  offices 
for  the  director  of  the  agricultural  division  and  the  superintendent 
of  the  division  of  entomology,  together  with  coimnodious  laboratories 
and  working  rooms  for  the  division  of  entomology;  two  insectaries 
for  the  entomological  division,  and  one  large  cane  propagation  house 
for  the  agricultural  division. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletin  11,  on  recent  experiments  with  saline  irrigation,  and 
the  Annual  Eeport  for  1903. 
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IDAHO. 


Agricultural  Experiment  Station  of  tlie  University  of  Idaho,  Moscow. 
Departnieiit  of  the  University  of  Idaho. 

GOVERNING  BOARD. 

Board  of  Regents:  Chas.  L.  Heitman*  {President),  Ratlidruni;  Mrs.  Wil¬ 
liam  If.  Ridenbangh*  (Viee-President) ,  Boise;  Geo.  C.  Parkinson*  {Secretary) , 
Preston;  Edward  S.  Sweet,  Grangeville;  J.  H.  McCarthy,  Wallace. 


STATION  STAFF. 


H.  T.  French,  M.  S.,  Director;  Agri¬ 
culturist. 

L.  F.  Henderson,  Ph.  B.,  Botanist. 

J.  M.  .\ldrich,  M.  S.,  Entomologist. 

L.  B.  Judson,  B.  S.,  Horticulturist. 

G.  A.  Crosthwait,  B.  S.,  Agronomist. 


C.  N.  Little,  A.  M.,  Ph.  D,  Irrigation 
Engineer. 

J.  S.  Bnrd,  B.  S.,  Chemist. 

W.  L.  Payne,  Treasurer. 

W.  G.  Harrison,  B.  A.,  Clerk. 

Prentice  Moore,  Farm  Foreman. 


GENERAL  OUTLOOK. 

The  Idaho  Station  has  been  extending  its  work  in  several  directions 
and  is  pursuing  a  more  aggressive  policy  toward  the  agriculture  of 
different  parts  of  the  State.  On  the  farm  a  herd  of  pure-bred  Short¬ 
horns  has  been  developed  from  a  nucleus  purchased  with  a  special 
State  aiDpropriation.  Experiments  are  being  made  in  fattening 
calves  with  skim  milk  and  whole  oats,  the  latter  being  fed  Avhen  the 
calves  are  only  three  or  four  days  old.  The  experiment  thus  far 
has  been  an  entire  success.  Breeding  and  improvement  of  plants  is 
a  prominent  feature  of  the  farm  work.  An  attempt  is  being  made  to 
improve  wheats  adapted  to  that  region  and  to  secure  a  variety  of 
corn  that  will  mature.  Among  the  forage  crops  special  attention  is 
being  paid  to  alfalfa  and  clover,  both  of  which  do  well,  the  former 
especially  being  profitable  to  the  farmers  because  of  the  big  returns 
which  it  yields.  Experiments  are  being  made  in  pasturing  pigs  on 
peas,  at  the  same  time  feeding  them  grain  and  milk,  in  comparison 
with  pigs  shut  up  and  fed  grain  and  milk.  As  high  as  $54  an  acre 
has  been  realized  from  peas  utilized  in  this  way.  The  horticulturist 
is  testing  orchard  cover  crops  and  conducting  experiments  in  a  green¬ 
house  laboratory  in  seed  testing,  inoculation  of  clover,  etc.  The 
chemist  is  working  mainly  on  alkali  and  alkali  soils,  on  the  gluten 
content  of  wheats  as  a  basis  for  blending,  and  foods  for  the  dairy 
and  food  commission.  The  reclamation  of  alkali  lands  in  southern 
Idaho  is  one  of  the  important  problems  upon  which  the  investiga¬ 
tions  of  the  chemist  have  a  bearing.  The  irrigation  engineer  has 
not  as  yet  done  any  irrigation  work,  but  has  made  a  study  of  rock 
for  road  building,  which  is  a  matter  of  considerable  hiiportance, 
since  macadam  roads  are  being  built  to  a  considerable  extent. 
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The  Idaho  Station  is  doing  mucli  outside  work,  including  the 
canwing  on  of  farmers’  institutes  with  a  State  appropriation  of 
$-1,000,  which  has  proven  veiw  popular.  It  has  also  gained  warm 
support  through  its  alkali  work  in  the  southern  part  of  the  State  and 
its  daily  propaganda  in  the  north.  As  a  result  of  the  latter  work  the 
dairy  industiy  is  groAving  quite  rapidly  in  that  part  of  the  State,  and 
hand  separators  are  coming  rapidly  into  use  for  separating  the 
cream.  The  staff  has  been  strengthened  by  the  appointment  of  an 
agronomist,  and  a  chemist  Avho  devotes  his  entire  time  to  the  station. 
The  land  available  for  experimental  purposes  has  been  increased  by 
the  purchase,  Avith  State  and  university  funds,  of  a  40-acre  tract 
lying  betAveen  the  uniAwrsity  and  the  farm.  The  groAving  popularity 
of  the  station  is  indicated  by  a  large  increase  in  the  bulletin  mailing 
list  and  by  the  apj^arently  favorable  attitude  of  the  people  toward 
securing  an  appropriation  of  $40,000  or  $50,000  for  a  neAV  agricul¬ 
tural  building.  The  director  has  been  made  fully  responsible  for 
the  conduct  of  the  station  and  has  received  the  cordial  support  of  the 
president  of  the  university  and  the  governing  board,  and  the  result 
is  a  more  hopeful  outlook  for  the  station  than  ever  before. 

LINES  OF  AAmRK. 

The  principal  lines  of  Avork  conducted  at  the  Idaho  Station  during 
the  past  year  Avere  as  folloAvs:  Chemistiy — studies  of  Avheats,  alkali 
and  alkali  soils  and  foods,  miscellaneous  anal3dical  Avork;  ply^sics; 
botaiiA" — studies  of  plant  diseases  and  their  remedies,  experiments 
with  grasses  and  forage  crops;  field  experiments — plant  breeding, 
tests  of  A^arious  grasses  and  other  forage  crops  for  pasture  and  hay, 
experiments  with  cereals  desirable  for  introduction,  rotation  experi¬ 
ments;  horticulture — cultural  and  variety  tests  of  garden  crops, 
fruits,  and  forest  trees,  pruning  experiments  and  inoculation  experi¬ 
ments;  entomologAy  feeding  experiments — cattle,  sheep,  and  swine. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as 


folloAvs : 

United  States  appropriation _ $15,  000.  00 

State  appropriation _  955.  79 

Farm  products _  844. 15 

Total _  IG,  799.  94 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approA^d. 

rUBLICATIONS. 

The  publications  of  this  station  receiATd  during  the  past  fiscal 
year  were  Bulletins  39—41,  on  some  experiments  with  fungus  dis- 
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eases,  winter  spraying  for  the  apple  aphis,  and  grasshopper  and 
cricket  outbreaks ;  and  the  Annual  Report  for  1903,  in  which  a  brief 
summary  of  operations  in  the  different  departments  of  the  station  is 
given. 

II.]LmOIS. 

Agricultural  Experiment  Station  of  the  University  of  Illinois,  Urbana. 
Department  of  the  University  of  Illinois. 

GOVEKMNG  BOARD. 

Board  of  Trustees  of  the  University :  Governor  Richard  Yates,  Spring-field ; 
James  K.  Dickirson,  Lawrenceville ;  Alfred  Bayliss,  Springfield ;  Mrs.  Alice  A. 
Abbott,  llOS  West  Illinois  st.,  XJrhana;  Frederic  L.  Hatch  (President) ,  Spring 
Grove;  Augustus  F.  Nightingale,  159  La  Salle  st.,  Chicago;  Alexander  McLean, 
Macomlj;.  Samuel  A.  Bullard,  Springfield;  Mrs.  Carrie  T.  Alexander,  Belleville; 
AA’illiam  B.  McKinley,  Cliunipaign;  L.  TT.  Kerrick,  Bloomington;  Laura  B. 
Evans,  Taylorville ;  William  L.  Fillshury  (Secretary) ,  Vrhana;  E.  G.  Keith 
(Treasurer) ,  Chicago. 

STATION  STAFF. 


Eugene  Davenport,  M.  Age.,  Director. 

T.  J.  Burrill,  Ph.  D.,  LL.  D.,  Chief  in 
Botany. 

C.  G.  Hopkins,  Ph.  D.,  Chief  in  Agron¬ 
omy  and  Chemistry. 

J.  C.  Blair,  Chief  in  Horticulture. 

H.  AY.  Miimford,  B.  S.,  Chief  in  Animal 
Husbandry. 

W.  J.  Fraser,  M.  S.,  Chief  in  Dairy 
Husbandry. 

L.  H.  Snnth,a  M.  S.,  Assistant  Chief  in 
Chemistry  and  Plant  Breeding. 

A.  D.  Shamel,«  B.  S.,  Chief  in  Farm 
Crops. 

J.  W.  Lloyd,  AI.  S.  A.,  Assistant  Chief 
in  Horticulture. 

A.  J.  Glover,  B.  Age.,  Superintendent 
of  Dairy  Field  Work,  Elgin  Region. 

J.  G.  Alosier,  B.  S.,  Assistant  Chief  in 
Soil  Physics. 

J.  AAk  Hart,  Assista7it  Chief  in  Dairy 
Manufactures. 

C.  F.  Hottes,  Ph.  D.,  Assistant  Chief 
in  Vegetable  Physiology. 

H.  A.  Hopper,  B.  S.  A.,  Assistant  in 
Dairy  Husbandry. 

C.  C.  Hajnlen,  B.  S.  A.,  Assistant  in 
D a i ry  Husban dry. 

A.  N.  Hume,  AI.  S.,  First  Assistaoit  in 
Crop  Production. 

Kate  Alclnp 


E.  S.  Good,  B.  S.,  Assista7it  in  Animal 
Husbandry. 

C.  S.  Crandall,  M.  S.,  Assistant  Chief 
in  Pomology. 

Carl  E.  Lee,  B.  S.,  Assistant  in  Dairy 
Husbandry. 

Jas.  T.  Barrett,  A.  B.,  Assistant  Bota¬ 
nist. 

J.  IT.  Pettit,  Ph.  B.,  First  Assistant  in 
Soil  Analyses. 

E.  AI.  East,  B.  S.,  First  Assistant  in 
Plaiit  Breeding. 

W.  F.  Pate,  M.  S.,  Assistant  in  Chem¬ 
istry. 

R.  C.  Obrecht,  B.  S.  A.,  First  Assistant 
in  Horses. 

Clifford  AATllis,  B.  S.,  Assistant  in  Soil 
Physics. 

Ira  O.  Schaub,  B.  S.,  Assistant  in  Chem¬ 
istry. 

AATiliam  Dietrich,  B.  S.  A.,  First  As¬ 
sistant  in  Swine  Husbandry. 

Louis  D.  Hall,  B.  S.  Age.,  First  Assist¬ 
ant  in  Animal  Husbandry. 

Harry  IT.  Love,  B.  S.,  Assistant  in 
Chemist  mj. 

Andrew  Ystgard,  B.  Age.,  B.  S.,  Assist¬ 
ant  in  Chemistry. 

Jerome  E.  Readhimer,  B.  S.,  Supeinn- 
tendent  of  Soil  Experiment  Fields. 

e.  Secretary. 


a  On  leave. 
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GENERAL  OUTLOOK. 

Increased  appropriations  from  the  State  have  enabled  the  Illinois 
Station  to  specialize  anxl  strengthen  its  staff  and  extend  greatly  its 
investigations  along  lines  previously  planned.  Thus,  two  men  now 
give  their  entire  time  to  beef  cattle,  one  to  horses,  and  one  to  swine, 
dividing  their  services  between  investigations  and  teaching.  Six 
men  are  engaged  in  daily  vrork,  one  giving  his  time  wholly  to  manu¬ 
factured  products,  one  to  creameiy  work,  and  three  to  fieldwork. 
These  field  dairymen  are  engaged  largely  in  districts  adjacent  to 
Chicago  and  St.  Louis,  and  are  studying  methods  and  conditions  and 
conducting  a  vigorous  crusade  for  more  hygienic  methods  in  pro¬ 
ducing  and  handling  milk  and  dairy  products. 

There  has  also  been  a  marked  development  in  the  fieldwork  in 
agronomy  and  horticulture.  The  soil  survey,  in  cooperation  with 
the  Bureau  of  Soils  of  this  Department,  now  covers  19  counties,  and 
the  field  experiments  with  fertilizers  and  renovating  crops  have  been 
extended  to  many  new  localities.  The  horticultural  work  follows 
practically  the  same  lines  as  formerly,  but  is  being  extended  to  new 
localities.  The  station  is  cooperating  with  this  Office  in  studying 
losses  brought  about  by  different  methods  of  cooking  meat,  and  the 
influence  of  time,  temperature,  breed,  age  of  marketing,  method  of 
slaughtering,  and  other  related  conditions  upon  the  flavor  and  quality 
of  cooked  meat. 

The  college  of  agriculture  is  devoting  considerable  sums  of  money 
to  the  construction  of  bulidings  which  will  improve  the  facilities  for 
experimental  work.  It  has  an  annual  appropriation  of  $50,000,  half 
of  which  is  available  for  building  purposes.  With  these  funds  it  is 
planned  to  construct  a  series  of  farm  laboratories,  one  for  each  kind 
of  farm  animal  (beef  cattle,  dairy  cows,  horses,  sheep,  and  swine), 
one  for  agronomy,  and  one  for  horticulture.  A  $25,000  brick  build¬ 
ing  for  beef  cattle  and  a  $12,500  agronomy  building  are  now  being- 
erected. 

The  extension  work  of  the  college  and  station  has  been  continued 
as  mentioned  above  in  connection  with  the  work  in  horticulture  and 
dairying,  also  in  farmers’  institutes,  and  in  arousing  interest  in  better 
agriculture  among  rural  school  children.  In  all  this  work  the  insti¬ 
tution  has  the  active  support  and  cooperation  of  the  educational  and 
agricultural  officers  and  associations  of  the  State.  The  station  is 
solving  successfully  the  problem  of  using  efficiently  the  large  funds  at 
its  disposal,  and  is  doing  much  to  advance  the  farming  interests  of 
the  State. 
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LINES  OF  WORK. 

The  principal  lines  of  work  condncted  at  the  Illinois  Station  during 
the  past  year  were  as  follows :  Chemistry — studies  of  the  chemical 
composition  of  corn;  bacteriology;  pot  and  field  experiments — pot 
experiments  with  type  soils  from  different  parts  of  the  State,  studies 
on  management  of  soils  conducted  on  type  soils  in  fifteen  or  sixteen 
different  regions,  inoculation  experiments  with  alfalfa,  experiments 
with  sugar  beets;  horticulture — experiments  in  orchard  management, 
renovation  of  orchards,  cold  storage  investigations,  experiments  with 
garden  vegetables  and  flowers ;  forestry ;  plant  breeding — experiments 
in  breeding  and  selecting  corn  to  change  the  protein,  oil,  and  starch 
contents;  animal  husbandry — study  of  dairy  conditions  in  different 
parts  of  the  State,  study  of  market  grades  of  beef  cattle,  experi¬ 
ments  on  cost  of  beef  production  and  on  methods  of  housing  cattle, 
feeding  experiments  with  pigs;  diseases  of  plants — study  of  bitter 
rot  and  other  rots  of  apples,  apple  scabs,  and  cankers;  diseases  of 
animals;  entomology,  and  extension  work  in  orchard  management. 


INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ .$t5,  000.  00 

State  appropriation _  85,  000.  00 

Fees  _  870.  00 

Farm  products _  585.  73 

Balance  from  prevons  year _  1,  037,  54 


Total _ _  103,093.27 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Dejiartment  and  has  been  ajiproved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
Avere  ]3ulletins  85-94  and  the  Annual  Report  for  1903.  The  subjects 
of  the  bulletins  are  as  folloAvs:  Records  of  individual  cows  on  dairy 
farms;  climate  of  Illinois;  the  structure  of  the  corn  kernel  and  the 
composition  of  its  different  parts;  soil  treatment  for  Avheat  in  rota¬ 
tions,  Avith  special  reference  to  soutliern  Illinois  soils;  notes  on  the 
iusecticide  use  of  the  gasoline  blast  lamp;  fattening  steers  of  the 
various  market  grades;  preventing  contamination  of  milk;  city  milk 
supply ;  soil  treatment  for  peaty  swamp  lands,  including  reference  to 
sand  and  alkali  soils;  nitrogen  bacteria  and  legumes.  The  station 
also  issued  a  large  number  of  circulars  on  investigations  and  on  topics 
of  current  interest  to  the  people  of  the  State. 
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IXDIAXA. 


Agricultural  Experiment  Station  of  Indiana,  Lafayette. 

Department  of  Purdue  Universit3\ 

GOVERNING  BOARD. 

Board  of  Trustees:  William  V.  Stuart  (President),  Lafayette;  E.  A.  Ells- 
wortli  (Secretary) ,  Lafayette;  J.  M.  Fowler  (Treasurer) ,  Lafayette;  William 
A.  Banks,  Laporte;  James  M.  Barrett,  Fori  Wayne;  David  E.  Beem  (Vice- 
President).  Spencer;  Charles  Downing,  Greenfield;  Sylvester  Johnson,  Irving¬ 
ton;  Charles  Jilajor,  Slielhyville;  C.  B.  Stemeu,  Fort  Wayne;  J.  H.  Van  Natta, 
Lafayette. 


STATION  STAFF. 


Arthur  Goss,  M.  S.,  A.  C.,  Director; 
Chemist. 

W.  C.  Latta,  M.  S.,  Agriculturist. 
James  Troop,  M.  S.,  Horticulturist. 

J.  C.  Arthur,  D.  Sc.,  Botanist. 

A.  W.  Bitting,  D.  V.  M.,  Veterinarian. 
M.  L.  Fisher,  B.  S.,  Assistant  Agricul¬ 
turist. 


J.  H.  Skinner,  B.  S.,  Animal  Hushand- 
man. 

A.  T.  Wiaiicko,  B.  S.  A.,  in  Charge  of 
Field  Experiments. 

W.  J.  Jones,  jr.,  M.  S.,  A.  C.,  Assistant 
Chemist. 

n.  E.  Van  Norman,  B.  S.,  Dairying. 


GENERAL  OUTLOOK. 


The  work  of  the  Indiana  Station  has  been  continued  with  no  very 
material  change  except  in  the  development  of  additional  investiga¬ 
tions  in  agronomy  and  in  breeding  and  crossing  bacon  hogs.  The 
experimental  work  in  agTonomy  has  been  developed  along  the  lines 
of  breeding  wheat  and  oats,  testing  soiling  crops,  and  cooperative 
experiments,  largely  with  former  students  in  different  parts  of  the 
State,  on  a  number  of  different  crops,  such  as  winter  Avheat,  alfalfa, 
soy  beans,  and  corn.  The  station  is  also  cooperating  with  the  Bureau 
of  Plant  Industry  of  this  Department  in  experiments  with  grasses 
and  other  economic  plants  and  studies  of  the  rusts  of  grain,  and  with 
the  Bureau  of  Chemistry  in  studying  the  effect  of  environment  on  the 
chemical  composition  of  sugar  beets.  The  veterinarian  has  been 
giving  special  attention  to  diseases  of  swine,  a  subject  of  great  im¬ 
portance  in  the  State,  and  has  prepared  a  monograph  summarizing 
the  results  of  his  own  observations,  as  well  as  those  of  other  investi¬ 
gators,  on  these  diseases. 

An  event  of  great  importance  to  the  station  was  the  action  of  the 
board  of  control  last  June  in  turning  over  the  management  and 
maintenance  of  the  farm  to  the  university  and  the  inspection  work 
of  the  State  chemist  to  the  station.  This  relief  from  the  expense  of 
maintaining  the  farm,  together  with  the  receipts  from  the  fertilizer 
inspection,  will  benefit  the  station  financially  to  the  extent  of  about 
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$3,000  a  year.  At  the  same  time  provision  has  been  made  for  the 
station  to  use,  free  of  rent,  such  buildings  and  portions  of  the  farm 
as  it  needs  for  experimental  purposes  and  to  have  the  proceeds  from 
the  portions  of  the  farm  used.  The  university  is  erecting  a  $10,000 
cattle  barn,  Vvdiich  will  be  utilized  to  some  extent  for  experimental 
work.  Notwithstanding  these  improved  conditions  the  station  is 
greatly  in  need  of  more  funds  to  procure  special  equipment  for  the 
work  in  agronomy,  animal  hiisbandr}^  and  plant  diseases,  and  to 
further  develop  the  work  in  agronomy  and  animal  husbandry.  Con¬ 
sidering  the  great  agricultural  interests  of  Indiana,  this  station  has 
a  relatively  meager  income  and  must  necessarily  conduct  its  worJc 
on  a  comparatively  limited  scale. 

niNES  OE  WORK. 

The  principal  lines  of  work  conducted  at  the  Indiana  Station  dur¬ 
ing  the  past  year  were  as  follows :  Chemistry — studies  of  sugar  beets, 
the  nitrogen- free  extract  of  feeding  stuffs,  the  improvement  of 
muck  soils  of  the  State,  fertilizer  experiments  with  tomatoes,  study 
of  chemical  composition  of  corn  at  different  stages  of  growth,  corn 
breeding;  2^ot  and  field  experiments — breeding,  cultural  and  fer¬ 
tilizer  experiments  with  cereals  and  forage  crops,  rotations;  pot 
experiments  with  legumes  and  cereals  to  test  the  efficiency  of  soil 
inoculation;  horticulture — cross  fertilization  of  apples,  variety  tests 
of  fruits  and  vegetables,  surface  and  subirrigation  for  vegetables  in 
hothouses;  feeding  experiments — comparison  of  tankage  and  other 
feeds  for  swine,  feeding  dairy  co^ws ;  diseases  of  plants  and  animals — 
studies  of  diseases  of  cattle,  sheep,  and  jaigs,  treatment  of  oats  and 
wdieat  for  smut,  study  of  edible  fungi,  and  rusts  of  sedges;  breeding- 
bacon  hogs,  and  entomology. 

INCOME. 


The  income  of  the  station  during  the  past  fiscal  year  was  as 


follows : 

United  States  appropriation _ $15,  000.  00 

Farm  products _ _ _  2,  41G.  72 

Total _  17,  41 G.  72 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  95--99  and  the  Annual  Keport  for  1903.  The  subjects 
treated  in  the  bulletins  included  unproductive  black  soils,  the  care  of 
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millv  and  the  making  of  butter  on  the  farm,  the  valne  of  distilleiy- 
dried  grains  as  a  food  for  work  horses,  three  edible  toadstools,  and 
tests  of  small  fruits. 


IOWA. 

Iowa  Agricultural  Experiment  Station,  Ames. 

Department  of  Iowa  State  College  of  Agriculture  and  Mechanic  Arts. 

GOVERNING  BOARD. 

Board  of  Trustees:  Governor  A.  B.  Cummins,  I)es  Moines;  J.  F.  Riggs 
iSuperintendent  of  Pnl)lic  Instruci ion) ,  Dcs  Moines:  W.  O.  McElroy,  Neicton; 
W.  A.  Halsell  (Financial  Secretary) ,  Odcholt;  Herman  Knapp  (Treasurer), 
Ames;  W.  K.  Boardman,  Nevada;  E.  AY.  Stanton  (Secretary) ,  Ames;  E.  A. 
Alexander,  Clarion;  Ellison  J.  Orr,  WaiiTon ;  J.  B.  Hungerford  (Chairman) , 
Carroll;  W.  R.  Aloninger,  Marshalltown ;  James  H.  AYilson,  Adair;  H.  M.  Letts, 
Columhus  Junction ;  AMncent  Zmunt,  Jowa  City ;  G.  S.  Allyn,  Mount  Ayr;  John 

F.  Cavell  (Custodian),  Aynes. 

STATION  STAFF. 


C.  F.  Curtiss,  M.  S.  A.,  Director;  Agri¬ 
culturist. 

L.  II.  Pammel,  B.  Age.,  M.  S.,  Ph.  D., 
Botanist. 

H.  E.  Summers,  B.  S.,  Entomologist. 

AY.  J.  Kennedy,®  B.  S.  A.,  Vine-Di¬ 
rector;  Animal  Ilushandman. 

G.  L.  iNLcKay,  Dairying. 

P.  G.  Holden,  M.  S.  B.  Pd.,  Agrono¬ 
mist. 

AA\  H.  Stevensen,  A.  B.,  Soils. 

F.  AA\  Bouska,  AI.  S.  A.,  Dairy  Bacteri¬ 
ologist. 

C.  J.  Zintheo,  B.  S.,  Farm  Mechanics. 

N.  T.  Erwin,  AI.  S.  A.,  Assistant  Horti¬ 
culturist. 

E.  E.  Little,  Al.  S.  A.,  Assistant  Horti¬ 
culturist. 

AA'.  AAk  Smith,  B.  S.  A.,  Assistant  Ami- 
mal  Ilushandman. 

C.  E.  Ellis,  Assistant  Agricultural 
Chemist. 

Q.  Larsen,  AI.  S.  A.,  Assistant  in  Dai¬ 
rying. 

L.  S.  Klinck,  B.  S.  xA..,  Assistant  in 
Farm  Crops. 

T.  S.  Hunt,  Assistant  Agronomist. 

G.  I.  Christie,  B.  S.  xY,  Assistant  in 
Soils. 


O.  AA\  AAdllcox,  Ph.  D,  Assistant  in 
Soils. 

AAkayne  Dinsinore,  B.  S.  xi..  Assistant 
A  n  i  rn  a  I  H  us  h  a  n  d ni  a  n . 

^V.  J.  Rutherford,  B.  S.  Agr.,  Assistant 
Animal  Hv.shandman. 

R.  E.  Buchanan,  B.  S.,  Assistant  Bot¬ 
anist. 

J.  E.  Guthrie,  AI.  S.,  Assistant  Ento¬ 
mologist. 

C.  AY.  Gaj’,  D.  Ak  AI.,  Assistant  in  Ani¬ 
mal  Hushandry. 

J.  AAk  Jones,  Assistant  Agronomist. 

Aliss  C.  AI.  King,  Artist. 

Julius  Erdman,  B.  S.  xA..,  Gardener. 

E.  S.  Gardner,  Photographer. 

E.  C.  Gasser,  Assistant  in  Farm  Me¬ 
chanics. 

H.  AI.  Bainer,  AL  S.  xY,  Assistant  in 
Farm  Mechanics. 

H.  P.  Baker,  B.  S.,  AI.  F.,  Assistant 
Horticulturist. 

AL  L.  Alerritt,  Assistant  Horticultur¬ 
ist. 

L.  G.  Aliehael,  Agricultural  Chemist. 

Harriette  Kellogg,  A.  AI.,  Assistant 
Botanist. 

AY.  H.  Ogilvie,  Bulletin  Editor. 

H.  O.  Sampson,  Bulleiin  Clerk. 


®  On  leave. 
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GENERAL  OUTLOOK. 

The  Iowa  Station  has  made  good  progress  during  the  past  year. 
Its  work  has  been  a  continuation  and  a  development  of  investigations 
mentioned  in  the  last  report  of  this  Office.  The  feeding  experiments 
at  tlie  Brookmont  I'arm  to  compare  the  feeding  qualities  of  northern 
and  southern  range-bred  cattle  resulted  in  an  unexpectedly  favorable 
showing  for  the  southern  cattle.  Careful  investigations  of  the  soil 
conditions  of  the  State  have  been  continued  partly  in  cooperation 
Avith  farmers,  who  are  also  aiding  the  station  in  testing  the  durability 
of  different  kinds  of  Avood  for  fence  posts  and  the  effectiAuness  of  pre- 
servatiAus  in  increasing  the  durability  of  Avood.  The  experiments  for 
the  improA^ement  of  corn  and  other  cereal  crops  in  .cooperation  Avith 
tire  Bureau  of  Plant  Industry  of  this  Department  are  nov/  supple¬ 
mented  by  cooperatiA^e  Avork  on  counter  poor  farms  in  ten  or  a  dozen 
counties  throughout  the  State.  There  is  some  thought  of  making 
these  farms  permanent  features  of  the  experimental  Avork  in  the  State. 
The  station  is  also  cooperating  Avith  the  Bureau  of  Plant  Industry  in 
fiber  iiiA^esti gallons  and  exjoeriments  on  truck  crops,  Avith  the  Bureau 
of  Animal  Industry  in  breeding  range  sheep,  and  Avith  this  Office  in 
tests  of  windmills  as  a  motive  power  for  irrigation  and  other  farm 

Avork. 

Appropriations  Vv-ere  made  during  the  past  year  for  the  erection  of 
a  new  dairy  building  to  cost  about  $60,000.  This  structure  is  noAV 
partially  constructed.  There  Avas  also  an  appropriation  of  $5,000  for 
a  horticultural  barn  and  nursery,  $27,000  for  the  purchase  and  equip¬ 
ment  of  a  dairy  farm,  and  $15,000  additional  for  the  experiment  sta¬ 
tion.  This  makes  the  regular  State  apjDropriation  for  the  experiment 
station  $25,0005  which,  Avith  the  Hatch  fund  and  some  funds  from 
private  sources  and  from  cooperatiAU  work,  brings  up  the  total 
resources  for  experimental  work  to  about  $45,000.  Excellent  labora¬ 
tories  have  been  fitted  up  for  Avork  in  soils  and  farm  crops,  and  addi¬ 
tional  instructors  appointed  for  this  Avork.  There  Imve  also  been 
appointed  a  forester,  Avho  Avill  giA^e  half  of  his  time  to  the  college  and 
station  and  half  to  iuA^estigations  for  the  Bureau  of  Forestry  of  this 
Department,  and  a  bulletin  editor,  wdio  will  have  charge  of  a  course 
in  agricultural  journalism  to  be  established  in  the  college. 

Both  the  station  and  the  college  Avith  Avhich  it  is  connected  are 
rapidly  extending  their  influence  and  usefulness  among  the  farmers 
of  loAva.  The  attendance  of  about  TOO  farmers  at  the  short  courses  in 
stock  and  grain  judging  last  Avinter  is  an  indication  of  the  high  regard 
in  Avliich  the  institution  is  held  by  the  people  of  the  State.  This  is 
further  eAudenced  by  the  very  liberal  appropriations  made  for  the 
college  and  station  in  recent  A^ears  by  the  State  legislature.  The  sta¬ 
tion  is  doing  a  A^'ery  large  amount  of  valuable  AVork,  and  at  the  same 
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time  is  paying  much  attention  to  strengthening  its  force,  improving 
its  equipment,  and  developing  better  agricultural  conditions  through¬ 
out  the  State. 


LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  loAva  Station  during 
the  past  year  were  as  follows:  Chemistr}^;  botany;  field  experi¬ 
ments — cultural  and  bi’eeding  experiments  with  corn,  wheat,  and 
other  cereals,  flax,  legumes,  sorghum,  teosinte,  millet,  Kafir  corn, 
sugar  beets,  carrots,  and  potatoes;  horticulture — crossing  of  fruits, 
tests  of  cover  crops,  cross  pollination  of  apples  in  dilferent  parts  of 
the  State,  cultural  and  variet}^  tests  of  celery,  tests  of  ornamentals, 
top-working  of  apples  on  crab  stock;  diseases  of  plants;  animal  hus¬ 
bandry — feeding  experiments  with  cattle  and  sheep  in  carload  lots, 
and  with  horses  and  swine,  breeding  range  sheej)  and  horses;  ento¬ 
mology;  dairying;  forestry;  rural  engineering,  and  good  roads  inves¬ 
tigations. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

State  appropriation _  10,000.00 

Individuals _  400.  00 

Fees _  41.  48 

Farm  produc-ts _  4,  420.  48 

Miscellaneous _  185.  95 


Total _  30,  047.  86 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  69-78.  The  subjects  of  these  bulletins  were  the  chicken 
mite,  some  weeds  of  Iowa,  the  keexiing  quality  of  butter,  cold  storage 
of  apples,  cherries  and  cherry  growing  in  Iowa,  breakfast  foods,  the 
feeding  value  of  soft  corn  for  beef  production,  the  moisture  content 
of  butter  and  methods  of  controlling  it,  selecting  and  preparing  seed 
corn,  and  drainage  conditions  in  Iowa. 
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REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS, 


KANSAS. 

Kansas  Agricultural  Experiment  Station,  Manhattan. 

Department  of  Kansas  State  Agricultural  College. 

GOVERNING  ROARD, 

Board  of  Regents  :  J.  S.  McDowell  -  {President) ,  Smith  Center;  C.  E.  Friend  * 
(T  icc-P  resident) ,  Soldier;  E.  T.  Fairchild®  {Loan  Commissioner),  Ellsioorth; 
G.  S.  Murphey,  Manhattan ;  J,  W.  Berry,*  JeiceU;  E.  R.  Nichols  {Secretary  ex 
officio),  Manhattan ;  J,  O.  T'ulloss,  Sedan. 

STATION  STAFF. 


J.  T.  AYillard,  M.  S.,  Director;  Chemist. 

E.  A.  Popeiioe,  A.  M.,  Entomologist. 

H.  F.  Roberts,  M.  S.,  Botanist. 

Albert  Dickens,  M.  S.,  Horticulturist. 

A.  M.  Ten  Eyck,  B.  Age.,  M.  S.,  Agri¬ 
culturist. 

Oscar  Erf,  B.  S.  Agr.,  Dairyman,  Ani¬ 
mal  Hushandman. 

Lorena  E.  Clemons,  B.  S.,  Secretary. 

V.  M.  Shoesmith,  B.  S.,  Assistant  in 
Feeding  and  Field  Work. 

George  A.  Dean,  B.  S.,  Assistant  En¬ 
tomologist. 

C.  L.  Barnes,  D.  V.  M.,  Assistant  in 
Yeterinary  Science. 

O.  II.  Elling,  Foreman  of  Fort  Hays 

GENERA 


Roscoe  H.  Shaw,  B.  S.,  Assistant 
Chemist. 

Robt.  E.  Eastman,  M.  S.  A.,  Assistant 
Hoi'ticulturist. 

R.  J.  Kinzer,  B.  S.  Agr.,  Assistant  Ani¬ 
mal  Hushandman. 

G.  C.  Wheeler,  B.  S.,  Assistant  in  Feed¬ 
ing  Experiments. 

Geo.  F.  Freeman,  B.  S.,  Assistant  Bot¬ 
anist. 

Alice  M.  Melton,  B.  S.,  Cleric  to  Direc¬ 
tor. 

J.  G.  Haney,  B.  S.,  Superintendent  of 
Fort  Hays  Branch  Experiment  Sta¬ 
tion,  Hays. 

Branch  Experiment  Station,  Hays. 

L  OUTLOOK. 


The  work  of  the  Kansas  Station  has  been  continued  as  heretofore, 
with  the  exception  of  a  few  noteworthy  additions.  Investigations 
Avith  flax  hav^e  been  taken  up  for  the  first  time,  and  tvork  with  vegeta¬ 
bles  suitable  for  use  in  canning  factories  has  been  started.  The 
veterinary  department  has  made  an  extensive  study  of  cattle  dips, 
some  of  the  experiments  being  to  determine  how  long  these  can  be 
used  after  mixing.  Considerable  attention  has  been  given  to  the 
study  of  root  systems  of  farm  crops,  and  in  connection  Avith  the  exten- 
sIat  cereal-breeding  experiments  a  number  of  hybrids  between  wheat 
and  other  grains  have  been  produced.  The  Avork  Avith  cereals  is  being 
done  in  cooperation  Avith  the  Bureau  of  Plant  Industry  of  this 
Department,  Avith  AAdiich  the  station  is  also  cooperating  in  fiber  investi¬ 
gations.  A  soil  survey  in  cooperation  Avith  the  Bureau  of  Soils  and 
irrigation  iiiATstigations  in  cooperation  Avitli  this  Office  are  other 
features  of  the  station  Avork.  Much  of  the  Avork  with  cereals  and 
grasses  is  being  done  at  the  Fort  Hays  Substation,  which  is  siip- 


«  In  special  charge  of  the  business  of  the  Fort  Hays  Branch  Station. 
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ported  by  the  State.  During  the  past  year  a  $-10,000  auditorium 
for  the  use  of  the  college  and  a  $15,000  dairy  building  for  the 
college  and  station  were  completed.  A  new  silo  has  been  constructed 
and  a  water  sj^stem  installed,  wliich  renders  the  station  independent 
of  the  city  water  supply.  The  land  that  was  leased  for  the  use  of  the 
station  has  been  purchased  by  the  college  and  will  be  devoted  to  the 
same  use  as  formerly. 

The  Kansas  Station  has  in  hand  a  large  amount  of  useful  work,  but 
the  unsatisfactory  conditions  arising  from  the  lack  of  time  for  inves¬ 
tigation  on  the  part  of  station  officers  still  exist.  With  the  growth  of 
the  college  the  demands  on  the  time  of  its  faculty  for  class-room  work 
have  necessarily  increased,  and  in  some  cases  have  interfered  with  the 
energetic  pursuit  of  the  investigations  of  the  station.  Funds  should 
be  provided  by  the  State  to  meet  the  enlarged  needs  of  the  college  in 
its  departments  of  instruction,  and  the  assignments  of  station  officers 
for  teaching  should  be  modified  so  as  to  enable  them  to  do  more  effect¬ 
ive  work  for  the  station.  Assurance  has  been  given  that  the  college 
authorities  will  undertake  a  readjustment  of  work  in  this  direction. 
Considering  the  large  agricultural  interests  of  Kansas,  the  funds  at 
the  disposal  of  the  station  at  Manhattan  are  relatively  meager. 

LINES  OF  WOKK. 

The  principal  lines  of  work  conducted  at  the  Kansas  Station  dur¬ 
ing  the  past  year  were  as  follows:  Soils — moisture  determinations, 
bacteriological  investigations;  horticulture — interpollinating  apples, 
selecting  and  improving  native  fruits;  plant  breeding — with  wheat, 
corn,  cowpeas,  and  other  crops;  field  experiments — grovdng  drought- 
resistant  crops,  cultural  and  variety  tests  of  grasses  and  numerous 
other  crops ;  feeding  and  digestion  experiments — maintenance  ration, 
experiments  with  wheat  and  Avheat  straw,  feeding  calves;  diseases  of 
animals — infectious  sore  mouth  of  cattle,  cattle  distemper,  blackleg, 
poisoning  from  weeds;  entomology;  dairying,  and  extermination  of 
j)rairie  dogs  and  gophers. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation _ .$15,  000.  00 

State  appropriation _ a  17,  900.  00 

Farm  products _  4, 184.  55 

Balance  from  previous  year _  1, 1G4.  84 

Total _  38,  240.  39 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 


For  Fort  Hays  Substation. 
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REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


PUBIJCATIOXS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  llT-124  and  the  Annual  Report  for  1903.  The  bulle¬ 
tins  are  on  the  follovdng  subjects:  Bacteria  of  the  soil,  flesh  and  fat 
in  beef,  tests  of  forest  trees,  treatment  and  utilization  of  flood-dam- 
aged  lands,  blackleg  and  vaccination,  crop  experiments  in  1903,  and 
experiments  in  feeding  steers  and  in  breeding  and  feeding  pigs.  The 
Annual  Report  includes  the  usual  administrative  reports,  and  in 
addition  an  outline  of  the  work  at  Fort  Hays  in  cooperation  with 
this  Department  and  of  the  attempted  destruction  of  gophers  and 
prairie  dogs. 


KENTUCKY. 

Kentucky  Agricultural  Experiment  Station,  Lexington. 
Department  of  the  Agricultural  and  Mechanical  College  of  Kentucky. 

GOVERNING  BOARD. 


P>oard  of  Trustees:  Governor  J.  C.  W.  Beckham  {ex  officio),  FranJvfort ;  G.  B. 
Kinkead,*  Lexington;  John  McChord,  Leijanon;  Cassius  M.  Clay,  Paris;  W.  R 
Ramsey,  London;  William  C.  Bell,  Harrodslrurg ;  D.  F.  Frazee*  {Secretary), 
Lexington;  Robert  L.  Srout,  Versailles ;  B.  M.  Brooks,  SlaugJiterville;  F.  A. 
Hopkins,  PrestonFurg ;  Charles  B.  Nichols,*  Lexington;  J.  K.  Patterson,*  {ex 
officio),  Lexington;  T.  Carpenter,  Scott svilJe;  II.  S.  Barker,  Louisville;  Mc- 


Dougal  Ferguson,  Paducah;  J.  F.  Hager, 

STATION 

M.  A.  Scovell,*  M.  S.,  Director,  Chem¬ 
ist. 

A.  M.  Peter,  M.  S.,  Chemist. 

H.  E.  Curtis,  M.  S.,  Chemist. 

FI.  Garman,  Entomologist,  Botanist. 

J.  N.  Harper,  B.  S.,  Agriculturist. 

J.  O.  La  Bach,  M.  S.,  Chemist  of  Food 
Division. 

W.  II.  Scherffius,  B.  S.,  Chemist. 

J.  W.  Nutter,  Assistant  Dairyman. 


Ashland;  R.  W.  Nelson,  Neicport. 

STAFF. 

O.  M.  Shedd,  M.  S.,  Assistant  Chemist. 

S.  D.  Averitt,  M.  S.,  Assistant  Chemist. 

J.  D.  Turner,  B.  Fed.,  Seeretary  to  Di¬ 
rector. 

R.  M.  Allen,  B.  A.,  Secretary  of  Food 
Division. 

Mary  L.  Didlake,  M.  S.,  Assistant  En¬ 
tomologist  and  Botanist. 

G.  N.  Keller,  Assistant  Entomologist 
and  Botanist. 


GENEEAL  OUTLOOK. 

The  Kentucky  Station  has  continued  its  work  as  heretofore,  with 
the  exception  of  the  experiments  in  animal  breeding,  which  have  been 
interrupted  by  the  resignation  of  the  animal  husbandman  to  accept 
a  position  as  special  agent  in  charge  of  the  Porto  Rico  Station. 
The  feeding  experiments  and  those  in  dairying  will  be  continued. 
Extensive  studies  are  being  carried  on  with  wheat,  with  reference  to 
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New  Main  Building  at  Kentucky  Station. 


An.  Rpt.  Office  of  Experimenf  Stations,  1904. 
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the  influence  of  time  of  ripening  on  the  gluten  content  and  the 
influence  of  climate  on  hard  and  soft  varieties.  There  are  also  breed¬ 
ing  experiments  with  vrlieat,  all  available  t^^^es  being  crossed  with 
Oakley,  a  promising  variety  in  the  State.  Corn  breeding  and  a  study 
of  various  t^^pes  of  "White  Burley  tobacco  are  other  features  of  the 
work  in  agronomy.  A  large  amount  of  this  work,  including  rotation 
experiments,  the  studies  of  meadows,  pastures,  annual  forage  crops, 
and  new  grasses  and  forage  plants,  is  being  conducted  in  cooperation 
Avith  the  Bureau  of  Plant  IndustrA"  of  this  Department.  Cooperation 
Avith  the  Bureau  of  Chemistiy  on  sugar-beet  iuA’estigations  has  been 
continued.  Particular  attention  is  also  beiug  gWen  to  the  relatWe 
Auilue  of  cloA’er  seed  from  different  regions,  and  the  results  thus  far 
are  faAmrable  to  the  use  of  locally  groAvn  seed. 

The  chemist  is  in A'esti gating  the  poisoning  of  cattle,  studying 
soils  and  methods  of  determining  potash  and  nitrogen,  and  making 
a  large  number  of  analyses  in  connection  Avith  the  studies  of  sugar 
beets,  cereals,  feeding  stuffs,  forage  plants,  etc.  He  has  been  study¬ 
ing  the  relation  betAveen  the  ph^^sical  appearance  of  selected  Avheat 
and  its  gluten  content,  and  in  this  Avork  has  devised  methods  for 
analyzing  the  A^ery  small  samples  secured.  The  studies  thus  far 
with  sorghum  and  sugar  beets  indicate  that  these  crops  are  not  Avell 
adapted  to  the  State.  The  entomologist  and  botanist  has  been 
studying  the  eradication  of  broom  rape,  and  finds  that  common  salt 
and  muriate  of  potash  are  both  A^ery  promising  Avhen  applied  to  the 
soil.  He  is  studying  the  influence  of  this  parasite  on  the  character 
of  the  hemp  fiber,  Avhich  seems  to  be  greatly  Aveakened  in  the  plants 
affected  by  the  broom  rape.  He  is  also  making  studies  of  nitrogen- 
assimilating  organisms  and  preparing  cultures  for  distribution. 
Among  the  insects  and  plant  diseases  to  which  attention  is  given 
are  the  cabbage  Avorm  and  the  corn  worm,  the  latter  a  serious  pest  to 
tobacco;  cabbage  Avilt;  celery  blight,  and  tomato  rot.  The  last  leg¬ 
islature  of  the  State  passed  a  laAv  proAuding  for  seed  inspection  for 
•purity,  and  increased  the  appropriation  for  the  enforcement  of  the 
pure-food  laAv  from  $7,500  to  $10,500  a  year.  Soil  inA^estigations 
are  being  carried  on  in  connection  with  the  State  geological  sur- 
A^ey,  which  A\^as  reestablished  by  the  last  legislature.  A  new  station 
building  of  buff'  pressed  brick  has  been  erected  at  a  cost  of  about 
$20,000.  (PI.  I.)  The  building  is  well  constructed  and  admirably 
adapted  to  the  needs  of  the  station.  The  quarters  heretofore  oc¬ 
cupied  by  the  station  Avill  be  turned  OA^er  to  the  college  for  a  chemical 
laboratory.  In  general,  the  station  has  had  a  A^ery  prosperous  3’^ear 
and  is  in  a  good  position  to  render  efficient  aid  to  the  agriculture 
of  the  State. 


H.  Doc.  421,  58-3 - 7 
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REPOKT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


LINES  OF  WORK. 

The  principal  lines  of  work  conducted  by  the  Kentucky  Station 
during  the  past  year  were  as  folloAvs:  Chemistry;  soils;  analyses  of 
fertilizers,  foods,  and  feeding  stuffs;  inspection  of  orchards  and  nur¬ 
series;  field  experiments — hemp,  tobacco,  cereals,  legumes,  ferti¬ 
lizers;  horticulture;  plant  breeding — wheat,  corn,  and  sorghum; 
breeding  of  animals;  pig  feeding;  diseases  of  plants — broom  rape 
of  hemp  and  tomato  rot;  entomology — the  Hessian  fly,  apiculture; 
and  dair3dng. 

INCOME. 


The  income  of  the  station  during  the  past  fiscal  ^^ear  vcas  as  follows; 

United  States  appropriation - $15,  000.  00 

State  appropriation,  including  balance  from  previous 

year _  10,  208.  18 

Fees,  including  balance  from  previous  year _  19,  982.  42 

Farm  products,  including  balance  from  previous  year _  8,  277.  80 

Miscellaneous,  including  balance  from  previous  year _  323.  01 


Total _  53,  791.  47 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  107-112  and  the  Annual  Report  for  1900.  Two 
of  the  bulletins  are  on  commercial  fertilizers,  the  others  on  nursery 
inspection  and  the  pest  of  seventeen-year  locusts  in  Kentucky,  some 
results  in  steer  feeding,  and  the  Hessian  fly  in  1902-3. 


UOUISIAXA. 

No.  1.  Sugar  Experiment  Station,  Audubon  Park,  New  Orleans. 

No.  2.  State  Experiment  Station,  Baton  Rouge. 

No.  3.  North.  Louisiana  Experiment  Station,  Calhoun. 

Department  of  Louisiana  State  University  and  Agricultural  and  Mechanical 

College. 

GOVERNING  BOARD. 

State  Board  of  Agriculture  and  Immigration :  Governor  N.  C.  Blanchard, 
Baton  Rouge;  Henry  L.  Fuqua  {Vice-President) ,  Baton  Rouge;  .T.  G.  Lee  {Com¬ 
missioner),  Baton  Rouge;  Thos.  D.  Boyd  {President  of  State  University) , 
Baton  Rouge;  IV.  R.  Dodson  {Director  of  State  Experiment  Station),  Baton 
Rouge ;  John  Dymond,  Belair;  Emil  Rost.  St.  Rose;  A.  Y.  Eastman,  Lake  Charles; 
E.  T.  Sellers,  Walnut  Lane;  Chas.  Schuler,  Kcatchie;  H.  P.  McClendon,  Amite. 
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STATION  STAFF. 


Sugar  Experiment  Station,  Auduhon  Park,  New  Orleans. 


W.  R.  Dodson,  B.  A.,  B.  S.,  Director. 

R.  E.  Bloiiin,  M.  S.,  Assistant  Director, 
Chonist. 

r.  L.  Hutchinson,  B.  S.,  Chemist. 

E.  F.  Lines,  Assistant  Geologist. 

Robert  Gleiik,  Bii.  G.,  B.  S.,  Chemist. 

C.  A,  Browne,  jr.,  Bii.  D.,  Chemist. 

.1.  K.  McHugh,  Seen 


J.  E.  Halligan,  B.  S.,  Assistant  Chem¬ 
ist. 

A.  F.  Reiiiecke,  Assistant  Geologist. 

G.  D.  Harris,  M.  S.,  M.  A.,  Geologist. 

G.  H.  Hardin,  B.  S.,  Assistant  Chemist, 
S.  G.  Chiquelin,  Chemist,  Sugar  Maker. 
D.  L.  Williams,  Farm  Manager, 
targ,  Stenographer. 


State  Experiment  Station,  Baton  Rouge. 


W.  R.  Dodson,  B.  A.,  B.  S.,  Director.  _  F.  H.  Burnette,  Horticulturist. 
W.  H.  Dalrymple,  M.  R.  C.  V.  S.,  Vet-~  C.  E.  Coates,  Ph.  D.,  Chemist. 

crinarian.  B.  H.  Atkinson,  Farm  Manager. 

H.  Skolfield,  Treasurer. 


North  Louisiana  Experiment  Station,  Calhoun. 

W.  R.  Dodson,  B.  A.,  B.  S.,  Director.  Eugene  J.  Watson,  Horticulturist. 

D.  N.  Barrow,  B.  S.,  Assistant  Director.  G.  H.  Malone,  Dairyman,  Poultryman. 
Simon  Baum,  B.  S.,  Chemist.  Ivy  Watson,  Farm  Manager. 


GENERAL  OUTLOOK. 

The  tvork  of  the  Louisiana  stations  during  the  past  year  has  fol¬ 
lowed  very  closely  the  lines  heretofore  pursued.  It  covers  a  wide 
range  and  includes  especially  improvement  of  varieties  and  methods 
of  culture  of  sugar  cane,  cotton,  corn,  and  potatoes;  tests  of  native 
and  introduced  varieties  of  forage  plants,  tobacco,  fiber  plants,  and 
other  field  crops,  fruits,  and  vegetables;  rotation  experiments;  study 
of  the  chemical  composition,  digestibility,  and  feeding  value  of  the 
by-products  of  rice,  cotton,  and  sugar  cane ;  a  study  of  the  rationale  of 
the  production  and  changes  of  sugar  and  other  carbohydrates  in  cane 
and  the  improvement  of  methods  of  sugar  making  (sugar-house  work) 
by  strict  chemical  control;  feeding  experiments  with  home-grown 
forage  plants  and  other  available  Louisiana  feeds ;  investigations  re¬ 
lating  to  injurious  insects  (especially  the  cotton-boll  weevil)  and 
animal  diseases;  introduction  of  improved  breeds  of  cattle,  sheep,  and 
hogs;  a  systematic  study  (survey)  of  the  soils  of  the  State;  irriga¬ 
tion  experiments ;  inspection  of  fertilizers  and  Paris  green ;  farmers’ 
institute  work.  The  entomologist  gives  nearly  his  whole  time  to 
boll-weevil  investigations  under  the  provisions  of  the  Louisiana  State 
Crop  Pest  Commission  act  of  1903,  carrying  an  appropriation  of 
S25,000,  and  in  cooperation  with  the  Bureau  of  Entomology  of  this 
Department.  The  introduction  of  the  cotton-boll  weevil  into  the 
experimental  plats  at  Audiilion  Park  during  the  summer  of  1903 
necessitated  the  complete  destruction  of  all  cotton  growing  at  that 
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place  and  resulted  in  the  loss  of  many  valuable  varieties  to  which 
years  of  labor  had  been  devoted.  In  connection  with  the  geological 
survey  of  the  State  and  in  cooperation  with  the  Bureau  of  Soils  of 
this  Department,  the  soils  of  the  State  are  being  mapped,  classified, 
and  analyzed,  and  their  crop  adaptations  recorded.  The  hardy 
orange  hybrids,  which  are  being  tested  at  Audubon  Park  in  coopera¬ 
tion  with  the  Bureau  of  Plant  Industry,  have  fruited  this  year  for  the 
first  time.  The  work  of  the  station  on  seedling  sugar  canes  has 
resulted  in  the  development  of  two  especially  valuable  varieties — • 
Demerara  No.  74  and  Demerara  No.  95 — the  former  of  which  espe¬ 
cially  is  rapidly  displacing  other  varieties  of  cane  in  the  State.  Con¬ 
siderable  progress  has  been  made  in  demonstrating  the  possibility 
of  profitably  utilizing  cane  fiber  (bagasse)  in  paper  making  and  in 
the  studj^  of  mixed  feeds  containing  molasses. 

The  work  of  the  station  with  alfalfa  has  been  very  successful  and 
is  resulting  in  the  extension  of  the  culture  of  alfalfa  in  the  State. 
The  station  has  demonstrated  the  possibility  of  feeding  steers  for  the 
Chicago  market  at  a  profit  on  home-grown  forage  plants,  finish¬ 
ing  with  rations  of  cotton-seed  meal,  rice,  bran,  and  molasses,  by¬ 
products  of  the  three  staple  crops  of  the  State.  The  experiments 
on  the  digestibility  and  nutritive  value  of  rice  bran  and  polish, 
which  have  just  been  completed,  show  the  prevalence  of  adulteration 
of  rice  bran  with  hulls,  and  demonstrate  that  the  high  percentage  of 
oil  in  the  bran  and  polish  is  objectionable  because  it  rapidly  becomes 
rancid.  Steps  have  been  taken,  Avith  promise  of  success,  to  secure  the 
establishment  of  mills  for  the  extraction  of  rice  oil,  Avhich  has  suf¬ 
ficient  commercial  value  to  make  its  removal  profitable.  This  would 
result  in  the  production  of  an  improved  rice  feed  Avhich  Avould  com¬ 
pete  with  the  corn  and  wheat  products  Avhich  are  nov/  being  shipped 
into  the  State  from  the  North  and  West.  The  experiments  in  truck 
growing  at  the  North  Louisiana  Station  are  attracting  considerable 
attention  and  have  resulted  in  the  deA^elopment  of  truck  farming, 
especially  in  connection  Avith  canning  establishments. 

The  inspection  work  of  the  station,  Avhich  formerly  included  fer¬ 
tilizers  and  Paris  green,  aauis  increased  by  the  j^^issage  of  a  law  last 
Avinter  regulating  the  sale  and  purity  of  commercial  feeding  stuffs. 
The  same  legislature  also  modified  the  law  providing  for  the  inspec¬ 
tion  of  Paris  green.  Station  officers  continue  to  take  an  acti\"e  part 
in  farmers’  institutes,  of  Avhich  50  or  GO  Avere  held  during  the  past 
year.  The  institute  Avorkers  are  now  organized  in  fiA^e  groups  Avith 
reference  to  special  interests — sugar,  rice,  fruits  and  agriculture, 
boll  Aveevil,  and  diversified  agriculture.  These  groups  are  generally 
in  charge  of  station  men.  The  appropriation  for  institutes  is  $2,500 
from  the  State.  The  director  of  the  station  resigned  recently  and 
has  been  succeeded  by  W.  R.  Dodson. 


LOUISIA^^A. 
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The  Louisiana  stations  have  in  liand  a  lai’ge  amount  of  work  cover¬ 
ing  a  wide  range  of  problems  affecting  tlie  producers  of  the  State. 
Some  of  the  results  attained  are  of  great  importance.  This  is 
especially  true  of  studies  of  diseases  of  animals  and  experiments  in 
finishing  cattle  for  the  Ciiicago  markets,  the  results  of  which  demon¬ 
strate  not  only  that  animal  production  is  possible  in  Louisiana,  but 
that  it  ma}^  be  made  a  profitable  means  of  utilizing  the  by-products 
of  the  leading  crops  of  the  State.  They  are  of  further  importance 
because  the}^  lead  strongly  tov^ard  diversified  farming. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Louisiana  stations 
during  the  past  year  Avere  as  folloAVS : 

Sugar  Station. — Chemistry;  bacteriology;  soils  and  soil  physics; 
field  experiments — tests  of  fodder  plants  and  varieties  of  cane ;  horti¬ 
culture — tests  of  hoine-groAvn  v.  northern-groAvn  seeds;  sugar  mak¬ 
ing;  drainage;  and  irrigation. 

State  Station. — Geology;  botany;  bacteriology;  soils;  inspection 
of  fertilizers  and  Paris  green ;  field  experiments — forage  crops, 
legumes,  rotations,  varieties  of  cotton  and  sugar  cane;  horticulture; 
animal  husbandry — breeding  and  feeding  for  beef  production; 
diseases  of  animals — inoculation  for  Texas  feA^er,  study  of  the  nodu¬ 
lar  diseases  of  the  intestines  of  sheep,  anthrax,  glanders,  etc.,  and 
entomology. 

Northern  Station. — Chemistry;  soils;  fertilizers;  field  experi¬ 
ments;  horticulture;  feeding  experiments;  stock  raising;  and 
dairying. 

INCOME. 

The  income  of  the  stations  during  the  past  fiscal  year  was  as 


f  olloAvs : 

United  States  appropriation _ $15,  000,  00 

State  appropriation _  20,  000.  00 

Fees  _  11, 558.  72 

Farm  products _  2,  574.  93 

Ualance  from  pre\ious  year _  10,  097.  00 


Total _  59,  230.  65 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

Tlie  publications  of  these  stations  received  during  the  past  fiscal 
year  Avere  Bulletins  75-79,  the  Annual  Keport  for  1903,  and  a  circular 
on  the  Mexican  cotton-boll  Aveevil.  The  subjects  treated  in  the 
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bulletins  are  the  preservation  of  cane  sirups,  and  yeasts,  molds, 
bacteria,  and  enzyms;  rice;  analyses  of  commercial  fertilizers  and 
Paris  green;  comparative  results  of  seedling  sugar  canes  D.  74  and 
D.  95,  with  our  home  sugar  canes,  and  results  of  experiments  with 
nodular  diseases  of  the  intestines  of  sheep. 

MAINE. 

Maine  Agricultural  Experiment  Station,  Orono. 

Department  of  University  of  Maine. 

GOVERNING  BOARD. 

Board  of  Trustees:  Henry  Lord  {President),  Bangor;  Elliott  Wood,  TFm- 
ilirop;  Chas.  L.  Jones,*  Corinna;  J.  A.  Roberts,*  Norway;  Edward  B.  Wins¬ 
low,  Portland;  Y.  L.  Coffin,  Harrington;  A.  J.  Durgin,*  Orono;  E.  J.  Haskell, 
^VestlJroo^c;  I.  K.  Stetson  {Treasurer) ,  Bangor. 

STATION  STAFF. 


Chas.  D.  Woods,  B.  S.,  Director. 

J.  M.  Bartlett,  M.  S.,  Chemist. 

L.  H.  Merrill,  B.  Chemist. 

F.  L.  Russell,  B,  S.,  V.  S.,  Veterina- 


Edith  M.  Patch,  B.  S.,  Entomologist. 
Gilman  A.  Drew,  Ph.  D.,  Zoologist. 

H.  H.  Hanson,  B.  S.,  Assistant  Chem¬ 
ist. 


rian.  S.  C.  Dinsmore,  B.  S.,  Assistant  Chem- 

W.  M.  Munson,  Ph.  D.,  Horticulturist.  ist. 

G.  M.  Gowell,  M.  S.,  Btoch  Breeding,  Marshall  B.  Cummings,  M.  S.,  Assist- 
Poultryman.  ant  Horticulturist. 

Annie  M.  Snow,  stenographer. 


GENERAL  OUTLOOK. 

During  the  past  fiscal  year  the  Maine  Station  continued  to  direct 
its  efforts  principally  to  investigations  on  the  nutrition  of  man  and 
animals,  poultry  husbandry,  and  horticulture.  The  nutrition  work, 
as  formerly,  was  in  cooperation  with  this  Office,  and  was  concerned 
mainly  with  cereal  foods,  wheats,  and  flours.  Results  of  the  studies 
on  the  food  value  of  whole- wheat  flour  have  been  published. 

In  horticulture  the  results  of  studies  on  Aveeds,  ginseng,  canker- 
Avorni,  and  reciprocal  crosses  liaA^e  been  published.  There  was  consid¬ 
erable  orchard  Avork,  mainly  Avith  apples,  Japanese  plums,  and  dwarf 
pears.  Attention  has  also  been  giATii  to  the  pollination  of  apples  to 
determine  the  relatiAT.  potencA^  of  the  pollen  for  different  A^arieties, 
and  to  the  top  grafting  of  the  Ben  DaAds  and  Russian  varieties  of 
apples.  The  Avork  Avith  blueberries  is  being  continued. 

The  poultry  Avork  of  the  station  is  assuming  considerable  promi¬ 
nence  and  importance.  The  breeding  experiments  to  increase  egg 
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Plate  II. 


Fig.  1.— Maine  Station— Curtain-front  Poultry  House,  with  Trap  Nests. 


Fig.  2.  Montana  Station — Rear  View  of  New  Cattle  Barn. 
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production  have  attracted  much  attention  and  are  being  continued. 
iMany  problems  in  the  care  and  feeding  of  hens  and  chickens  are  also 
being  studied.  Kecently  an  experiment  to  determine  the  best  use  of 
floor  space  has  been  undertaken  in  cooperation  vuth  the  Bureau  of 
Animal  Industr}^  The  new  curtain- front  poultry  house  erected 
during  the  year  (PI.  II,  fig.  1)  will  be  used  in  this  work,  as  will  also 
another  similar  building  now  being  erected. 

In  addition  to  the  nutrition,  horticultural,  and  poultry  work,  there 
has  been  the  usual  inspection  of  fertilizers,  feeding  stuffs,  seeds,  and 
creameiy  glassware,  also  some  work  in  entomology  and  quite  exten¬ 
sive  field  experiments,  especially  wdth  vegetables  in  cooperation  with 
the  Bureau  of  Plant  Industry,  and  with  potatoes.  Experiments  on 
the  effect  of  the  time  of  digging  upon  potatoes  showing  indications  of 
rot,  both  as  regards  yield  and  keeping  qualities,  indicate  that  the  late 
dug  potatoes  not  only  give  a  larger  yield  but  keep  better. 

The  director  of  the  station  has  been  relieved  of  college  duties. 
The  farm  and  horticultural  plant,  and  all  station  buildings  except 
the  poultry  plant  and  the  laboratory  office  building,  have  been  trans¬ 
ferred  to  the  university.  The  laboratory  office  building,  which  is 
now  called  Holmes  Hall,  has  been  enlarged,  and  changes  in  the 
arrangement  of  the  rooms  have  been  made  in  order  to  adapt  it  better 
'to  the  uses  of  the  station.  These  changes  give  the  station  better 
facilities  and  relieve  it  of  all  duties  except  the  work  of  inspection  and 
investigation. 

i  The  Maine  Station  continues  to  restrict  its  work  to  a  few  important 
lines,  and  is  improving  its  facilities  and  segregating  its  work  in  such 
a  way  as  to  make  it  a  much  more  effective  agency  for  research  in 
agriculture.  At  the  same  time  it  is  gaining  a  better  hold  on  the 
farmers  of  the  State,  as  is  indicated  by  the  largely  increased  corre¬ 
spondence  and  the  greater  local  demand  for  its  publications.  Its 
income,  however,  is  so  limited  that  it  is  compelled  to  defer  many 
important  investigations.- 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Maine  Station  during 
the  past  year  were  as  follows:  Chemistry — study  of  feeding  stuffs 
and  various  fertilizers  and  miscellaneous  anal^dical  work;-  botany; 
inspection  of  fertilizers,  concentrated  commercial  feeding  stuffs, 
seeds,  and  creamery  glassware ;  horticulture — experiments  in  the 
selection,  propagation,  and  improvement  of  blueberries,  study  of 
hardy  fruits  and  vegetables;  diseases  of  plants — fungus  diseases  of 
potatoes  and  other  plants;  food  and  nutrition  of  man  and  animals; 
poultry  investigations — breeding  and  feeding  experiments;  diseases 
of  animals;  entomology;  and  dairying. 
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The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

Farm  products _  1,  57G.  18 

Fees  _  4,  525.  00 

Balance  from  previous  year _  120.  86 


Total _ _  21,222.04 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  witli  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  Avere  the  Annual  Reports  for  1902  and  1908  and  Bulletins 
92-103,  including  tivo  reports  on  feeding-stuff  inspection,  twm  on 
fertilizer  inspection,  a  report  on  finance  and  meteorology  including 
an  index  for  the  bulletins  issued  in  1903,  and  bulletins  on  the  follow¬ 
ing  subjects:  Poultry  experiments  in  1902;  dandelions,  hawkweeds, 
ginseng,  and  cankerworms;  plant-house  aleurodes;  notes  and  experi¬ 
ments  on  the  Avheats  and  flours  of  Aroostook  County;  potato  experi¬ 
ments  in  1903 ;  notes  on  the  Angora  goat ;  the  preservation  of  hen 
manure ;  poultry  management ;  and  entire-Avheat  flour. 


Maryland  Agricultural  Experiment  Station,  College  Park. 
Department  of  Maryland  Agricultural  College. 

GOVERNING  BOARD. 


Board  of  Trustees:  GoA^ernor  Edwin  Warfield,*  Baltimore ;  Gordon  T.  Atkin¬ 
son,  Princess  Anne;  Win.  Shepard  Bryan,  Baltimore ;  Murray  Vandiver  *  {State 
Treasurer) ,  Havre  de  Graee;  Spencer  .Jones,  Roekville;  George  Y.  Everhart, 
Diekeyville  Station,  Baltimore ;  F.  Carroll  Goldsborough,*  Easton;  Richard  S. 
Hill,  Marlboro;  Charles  H.  Stanley,*  Laurel;  E.  G.  Merryman,  Coekeijsville ; 
Harold  Walsh,  Upper  Falls;  J.  M.  Monroe,  Annapolis ;  Charles  H.  Evans,  Balti¬ 
more;  C.  J.  Purnell,  Snow  Hill;  DaAud  Seibert,*  Clearspring ;  Charles  W. 
Slagle,*  Baltimore ;  Charles  A.  Councilman,*  Glyndon. 


STATIO: 

H.  J.  Patterson,  B.  S.,  Direetor;  Chem¬ 
ist. 

J.  S.  Robinson,  Hortieulturist. 

S.  S,  Buckley,  D.  V.  S.,  Veterinarian. 

W.  T.  L.  Taliaferro,  B,  A.,  Agronomist. 

C.  F.  Doane,  M.  S,  Agr.,  Dairy  Hus¬ 
bandman  and  Baeteriologist. 

J.  B.  S.  Norton,  M.  S.,  Botanist,  Vege¬ 
table  Pathologist. 

E,  O.  Garner,  Superintendent  of  Farm, 
Reeorder  of  Experiments. 

T.  H.  AVhi 


STAFI. 

W.  N.  Hutt,  B.  S.  A.,  Horticulturist. 

T.  B.  Symons,  M.  S.,  Act  big  Entomol¬ 
ogist. 

A.  B.  Gahan,  B.  S.,  Assistant  Ento¬ 
mologist. 

F.  H.  Blodgett,  M.  S.,  Assistant  Plant 
Pathologist,  Botanist. 

E.  P.  AATalls,  B.  S.,  Assistant  Agron¬ 
omist. 

J.  R.  Owens,  M.  D.,  Treasurer. 

H.  H.  Howell,  Clerk. 

',  Gardener. 


MARYLAND. 
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GENERAL  OUTLOOK. 

There  have  been  few  changes  in  the  work  of  the  Maryland  Station 
during  the  past  year.  The  breeding  experiments  for  the  improve¬ 
ment  of  corn  and  alfalfa  have  been  considerably  broadened,  and  the 
chemist  is  cooperating  in  this  work  by  making  a  study  of  the  chemical 
composition  of  these  crops.  He  is  also  studying  the  relative  sweet¬ 
ness  of  different  varieties  of  sweet  corn  to  secure  data  for  future 
experiments  in  breeding  this  crop  to  increase  the  sugar  content.  In 
the  dairy  division  studies  of  tlie  feeding  value  of  alfalfa  hay,  corn 
silage,  and  cowpea  silage,  of  the  change  in  milk  during  the  period 
of  heat  of  cows,  and  of  milk  to  determine  the  proper  time  during  the 
milking  j^eriod  for  making  weighings  and  fat  tests,  have  been  com¬ 
pleted.  The  horticulturist  has  undertaken  some  new  work  Avith 
A^arieties  of  cherries,  a  study  of  methods  of  pruning  peaches,  experi¬ 
ments  Avith  coA^er  crops  and  in  orchard  cultivation,  and  Avith  varieties 
of  American  and  Japanese  chestnuts  and  American  and  English 
Avalnuts,  butternuts,  hiclvory  nuts,  pecans,  and  filberts.  The  division 
of  botany  and  plant  pathology,  in  connection  Avith  its  inspection 
Avork,  is  studjfing  cabbage  diseases,  A^arieties  of  fruits  and  vegetables 
resistant  to  diseases,  dust  and  liquid  sprays,  corn  smuts,  crown  gall  on 
apples,  and  types  of  tobacco.  The  division  of  entomologjq  in  addi¬ 
tion  to  Avork  preAuously  reported,  has  undertaken  a  series  of  experi¬ 
ments  for  controlling  the  root  maggot  of  cabbage. 

The  station  is  cooperating  with  the  Bureau  of  Plant  Industry  of 
this  Department  in  its  Avork  Avith  cereals  and  in  experiments  on  truck 
crops.  A  fcAv  minor  improvements  on  buildings  have  been  made 
during  the  year.  The  associate  horticulturist  resigned  to  take  charge 
of  the  horticultural  Avork  in  the  Cuban  Experiment  Station.  There 
Avere  also  seA^eral  minor  changes  in  the  personnel  of  the  staff.  Prog¬ 
ress  has  been  made  during  the  A^ear  in  more  definitely  organizing  the 
Avork  of  the  station  along  lines  of  investigation.  The  $5,000  appro¬ 
priation  from  the  legislature,  Avhich  Avas  available  last  year,  has  been 
a  great  aid  to  the  station  in  broadening  its  iiiA^estigations  and  in 
extending  its  influence  by  means  of  publications  and  correspondence. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Maryland  Station 
during  the  past  year  Avere  as  folloAvs:  Chemistry — analjdical  work, 
study  of  cereals,  milk  preservatives,  baking  poAvders,  etc. ;  soils ; 
field  experiments — tests  of  A^arieties  of  grasses,  forage  crops,  soil 
renoA'ators,  corn,  potatoes,  and  Avheat;  cultural,  fertilizer,  and  inocu¬ 
lation  exjieriments ;  breeding  and  selection  of  corn  and  Avheat;  horti¬ 
culture — orchard  management,  A’ariety  tests,  coA^er  crops,  cultural 
methods,  breeding  and  selection  of  straAvberries  and  carnations,  rota- 
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tion  of  vegetables  in  the  forcing  house,  systematic  study  of  fruit  areas 
in  Maryland ;  diseases  of  plants ;  feeding  experiments ;  dairying ;  dis¬ 
eases  of  animals;  entomology — inspection  of  orchards,  study  of  life 
history  of  injurious  insects. 

INCOME, 


The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: , 


United  States  appropriation _ $15,  000.  00 

State  appropriation _  5,  000.  00 

Farm  products _  4,  468.  25 

Balance  from  previous  year _  142.  29 


Total _  24,610.54 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  89-93,  the  Annual  Deport  for  1903,  and  four  circulars. 
The  subjects  treated  in  the  bulletins  included  experiments  upon  the 
use  of  potash  as  a  fertilizer,  experiments  on  the  control  of  the  San 
Jose  scale,  experiments  with  nitrogenous  fertilizers,  notes  on  apple 
culture,  and  second  report  on  the  cause  of  pithiness  in  celery. 


MASSACHUSETTS. 

Hatch.  Experiment  Station  of  the  Massachusetts  Agricultural  College, 

Amherst. 

Department  of  the  Massachusetts  Agricultural  College. 

GOVESXING  BOAnD. 

Board  of  Trustees;  Governor  John  L.  Bates  {ex-officio  President),  Boston; 
W.  R,  Sessions  {Vice-President) ,  Bpringfleld;  G.  F.  Mills  {Treasurer) ,  Amherst; 
E.  W.  Wood,=*-‘  West  Newton;  C.  A.  Gleason,  New  Braintree;  James  Draper,* 
Worcester ;  S.  C.  Damon,*  Lancaster ;  M.  I.  Wheeler,  Great  Barrington ;  C.  H. 
Preston,  Danvers;  G.  IT.  Ellis,  Boston;  J.  IT.  Demond,  Northampton;  E.  D.  Howe, 
Marlhoro;  N.  I.  Bowditch,  Framingham;  William  Wheeler,  Concord;  M.  F. 
Dickinson,  Boston;  H.  IT.  Goodell  *  {ex-officio),  Amherst;  J.  Lewis  Ellsworth* 
{Beeretary) ,  Boston;  Geo.  IT.  Martin  {ex-fficio),  Boston. 
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STATION  STAFF. 


Henry  II.  Goodell,  LL.  D.,  Director. 

William  P.  Brooks,  Ph.  D.,  Agricul¬ 
turist. 

G.  E.  Stone,  Pit.  D.,  Botanist. 

C.  A.  Goessmann,  Pit.  D.,  LL.  D., 
Chon ist  ( Fertilizers ) . 

J.  B.  Lindsey,  Pn.  D.,  Chemist  (P^oods 
and  Feeding). 

C.  n.  Fernald,  Ph.  D.,  Entomologist. 

F.  A.  Wangli,  M.  S.,  Horticulturist. 

J.  E.  Ostrander.,  A.  M.,  C.  E.,  Meteorolo¬ 
gist. 

II.  T.  Fernald,  Pn.  D.,  Associate  Ento¬ 
mologist. 

F.  K.  Chiircli,  B.  S.,  Assistant  Agricul¬ 
turist. 

N.  F.  Monahan,  B.  S.,  Assistant  Bot¬ 
anist. 


II.  D.  Haskins,  B.  S.,  First  Assistant 
Chemist  (Fertilizers). 

Edward  G.  Pronlx,  B.  S.,  Second  Assist¬ 
ant  Chemist  (Fertilizers). 

E.  B.  Holland,  M.  S.,  First  Chemist 
(Foods  and  Feeding).  . 

P.  H.  Smith,  B.  S.,  Assistant  Chemist 
(Foods  and  Feeding). 

E.  S.  Fulton,  B.  S.,  Assistant  Chemist 
(Foods  and  Feeding). 

Albert  Parsons,  B.  S.,  Inspector  (Foods 
and  Feeding). 

J.  G.  Cook,  B.  S.,  Assistant  in  Foods 
and  Feeding. 

G.  O.  Greene,  M.  S.,  Assistant  Horti¬ 
culturist. 

G.  W.  Patch,  Ohserucr. 

G.  F.  Mills,  M.  A.,  Treasurer. 


GENERAL  OUTLOOK. 


The  work  of  the  Massachusetts  Station  has  been  mainly  a  continua¬ 
tion  of  investigations  previously  inaugurated.  During  the  year  the 
botanist  has  summarized  all  of  the  work  of  his  department  on  the  sub¬ 
ject  of  electricity  as  related  to  plant  growth,  involving  eight  years  of 
investigations  with  about  40,000  plants.  This  work  was  awarded  the 
lYalker  prize  by  the  Boston  Society  of  Natural  History.  The  botani¬ 
cal  department  is  also  continuing  the  study  of  the  effect  of  illuminat¬ 
ing  gas  on  plants,  soil  texture  for  roses,  soil  bacteriology,  numerous 
diseases  of  plants,  and  atmospheric  electricity  as  related  to  plant 
growth.  For  this  latter  Avork  seA^ral  greenhouses  a  feAV  feet  square 
were  constructed  and  the  air  Avithin  charged  Avith  different  amounts 
of  electricity.  Under  these  conditions  crops  of  radishes  and  other 
plants  Avere  grown.  Crops  of  radishes  seemed  to  be  much  stimidated 
by  the  electricity. 

The  principal  Avork  of  the  horticultural  department  relates  to  the 
propagation  of  fruits,  pruning,  and  the  study  of  systematic  pomology. 
The  results  have  recently  been  published  of  a  study  of  the  union,  or 
lack  of  union,  betAveen  the  stock  and  scion  in  grafting.  It  is  shoAvn 
that  no  such  union  takes  j^lace,  but  that  the  neAv  Avood  groAvs  around 
the  scion.  The  agriculturist  has  continued  his  iiiA^estigations  as 
heretofore,  and  has  recently  done  considerable  Avork  in  testing  mate¬ 
rial  sent  out  by  this  Department  for  the  inoculation  of  seeds  of  le¬ 
gumes,  as  compared  Avith  inoculation  of  the  soil.  The  department  of 
feeds  and  feeding  is  continuing  its  former  lines  of  Avork  and  conduct¬ 
ing  a  series  of  digestion  experiments  AA'ith  sheep  and  feeding  experi- 
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nients  witli  co^YS  to  determiiie  the  value  of  a  variety  of  grain  fodders. 
The  inspection  of  fertilizers,  feeding  stuffs,  and  creamer}'  glassware 
has  been  continued  as  heretofore  Avith  State  funds. 

A  State  forester  Avas  proAuded  for  by  the  last  session  of  the  legis¬ 
lature  and  has  been  appointed.  He  has  no  definite  connection  with 
the  college,  but  Avill  deliA^er  some  lectures,  and  is  authorized  to  estab¬ 
lish  a  forest  nursery  on  the  college  grounds.  The  legislature  made 
liberal  appropriations  to  the  college,  including  an  increase  for  mainte¬ 
nance,  and  $500  a  year  for  the  printing  of  bulletins.  The  mailing 
list  of  the  station  noAV  contains  betAveen  18,000  and  19,000  names,  and 
many  applications  for  publications  are  being  receiA-ed  from  public 
and  normal  schools  outside  of  the  State  Avhich  can  not  be  met. 

The  Massachusetts  Station  is  coA^ering  a  Avide  range  in  its  investiga¬ 
tions,  and  much  of  this  is  of  a  fundamental  character  and  has  a  Avide 
application  in  practice.  The  groAvth  of  the  instructional  Avork  in  the 
college,  hoAveA^er,  has  made  such  demands  upon  the  staff  that  in  some 
instances  they  liaA^e  been  compelled  to  restrict  their  investigations. 
If  the  station  is  to  maintain  its  high  position  as  a  research  institution 
it  must  have  additional  funds  for  the  employment  of  additional 
assistants. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Massachusetts  Station 
during  the  past  year  Avere  as  folloAvs :  Chemistry — miscellaneous 
analytical  work,  studies  of  legumes  and  plants  affecting  the  quality 
of  butter;  meteorology;  analysis  and  inspection  of  fertilizers  and 
concentrated  commercial  feeding  stuffs;  inspection  of  creamery  glass- 
Avare  and  nurseries;  field  experiments — soil  inoculation,  plat  experi¬ 
ments  Avith  fertilizers,  grasses,  and  A^arious  farm  crops,  supplemented 
by  similar  pot  exiieriments ;  horticulture — propagation  of  plants, 
pruning,  systematic  pomology;  stud}^  of  the  effect  of  electricity  and 
illuminating  gas  on  plants  and  trees;  diseases  of  plants,  especially 
those  of  melons,  cucumbers,  and  lettuce ;  digestion  and  feeding  experi¬ 
ments;  diseases  of  animals;  entomology — study  of  the  life  history  of 
economic  insects  and  the  use  of  insecticides ;  and  dairying. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  fol- 


loAvs : 

United  States  appropriation _ $15,  000.  00 

State  appropriation _ _ _  13,000.00 

Fees _  4,  204.  58 

Farm  products _  2,  714.  79 

^Miscellaneous,  including  balance  from  previous  year _  0,  805.  48 


Total 


41,  724.  85 
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A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

rUBLICx\TIONS. 

The  publications  of  this  station  received  during  the  past  fiscal'  year 
were  Bulletins  88-91,  and  Meteorological  Bulletins  174-177  and 
180-183.  Bulletins  89,  90,  and  95  are  concerned  wilh  fertilizers  and 
the  analysis  of  manurial  substances,  and  Bulletins  93  and  94  with 
concentrated  feeds  and  distillery  and  brewery  b3^-products.  Bulletin 
88  is  a  catalogue  of  the  coccidas  of  the  world,  and  Bulletin  91  inju¬ 
ries  to  shade  trees  from  electricity^  There  was  also  a  technical  bul¬ 
letin  (No.  1)  on  greenhouse  aleurodes 
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Department  of  Michigan  State  Agricultural  College. 
goveenhstg  board. 

State  Board  of  Agriculture:  C.  J.  Monroe  {President) ,  South  Haven;  Chas. 
F.  Moore,*  St.  Clair;  W.  11.  Wallace,  Bay  Fort;  Governor  A.  T.  Bliss,  Lan¬ 
sing;  Jonathan  L.  Snyder  {President  of  the  College),  Agricultural  College; 
R.  D.  Graham,  Grand  Rapids;  L.  W.  Watkins,*  Manchester ;  A.  P.  Bliss,  Sagi¬ 
naw;  B.  F.  Davis  {Treasurer),  Lansing. 

STATION  STAFF. 


C.  D.  Smith,  M.  S.,  Director;  Agricul¬ 
turist. 

L.  R.  Taft,  M.  S.,  Horticulturist. 

R.  S.  Shaw,  B.  S.  A.,  Live  Stock. 

R.  H.  Pettit,  B.  S.  Agr.,  Entomologist, 
Botanist. 

C.  E.  Marshall,  Ph.  D.,  Bacteriologist. 
F.  W.  Robison,  B.  S.,  Chemist. 


F.  S.  Kedzie,  M.  S.,  Associate  Chemist. 

G.  A.  Waterman,  M.  D.  C.,  Consulting 
Veterinarian. 

Mrs.  L.  E.  Landon,  Lihrarian. 

T.  A.  Farrand,  in  charge  of  Sul)stati07i 
{South  Haven). 

L.  M.  Geismar,  in  charge  of  Suhstation 
{Chatham) . 


GENERAL  OUTLOOK. 


The  principal  development  of  work  at  the  Michigan  Station  dur¬ 
ing  the  past  yTar  has  been  along  lines  of  animal  husbandry  and 
bacteriology.  In  animal  husbandry  the  general  question  of  quality 
of  meat  and  factors  influencing  it  are  being  investigated.  Studies  are 
being  made  of  the  feeding  value  of  corn  in  various  forms  for  beef  cat¬ 
tle  ;  of  dried  beet  pulp  and  beet  pulp  combined  with  molasses,  as  com¬ 
pared  with  corn  and  oil  meal,  in  feeding  sheep;  and  of  soiling  crops, 
especially  a  succotash  of  peas,  oats,  corn,  rape,  and  millet,,  for  pigs. 


a  Freight  and  express  address,  Lansing. 
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The  results  indicate  a  high  value  for  the  beet  sugar  by-products.  Ex¬ 
periments  on  the  influence  of  v  ide  and  narroAv  rations  on  fine,  coarse, 
and  medium  wool  sheep  (Eambouillets,  Lincolns,  and  Shropshires) 
are  in  progress,  as  well  as  tests  of  the  effect  of  feed  on  the  quality  of 
wool.  Experiments  in  the  breeding  of  a  medium  bacon  hog  are 
contemplated,  and  Duroc-Tamworth  and  Berkshire-Tamwoidh  crosses 
have  been  made.  A  herd  of  grade  dairy  cov^s  has  been  purchased 
and  a  study  of  the  improvement  of  such  animals  by  good  care  and 
crossing  will  be  taken  up.  The  fundamental  idea  underlying  the 
experiments  in  animal  husbandry  is  the  determination  of  the  factors 
which  influence  and  control  the  quality  of  the  product.  The  farm 
buildings  are  being  relocated  and  rearranged  on  a  systematic  plan 
as  fast  as  funds  Avill  permit. 

The  station  is  now  well  equipped -for  bacteriological  work  and  has 
made  notable  progress  in  the  study  of  dairy  bacteriology.  Special 
attention  is  being  given  to  the  associative  action  of  milk  bacteria. 
These  investigations  are  being  planned  and  prosecuted  mainly  with 
reference  to  their  bearing  on  the  general  question  of  pure  milk  and 
dairy  products.  Studies  of  the  bacteriology  of  soils  and  plants  have 
been  resumed  and  some  studies  of  bacteriology  as  related  to  animal 
diseases  and  to  domestic  science  have  been  taken  up.  The  field  work 
on  tlie  study  of  root  tubercles  of  legumes  lias  been  continued  and  has 
brought  out  some  interesting  results  as  to  the  effects  of  fertilizers 
and  previous  cropping  on  the  abundance  and  character  of  these 
tubers.  It  has  also  been  found  that  inoculated  legumes  yield  a  much 
larger  percentage  of  nitrogen  than  those  which  have  not  been 
inoculated. 

There  is  also  considerable  work  in  agronomy,  including  a  large 
amount  of  work  with  sugar  beets.  Some  interesting  results  have 
been  obtained  in  breeding  wheat  and  corn  for  high  gluten  content, 
also  in  the  study  of  winter  wheat  for  Michigan,  field  selection  of 
seed,  exhaustion  of  soil  moisture  by  weeds,  soluble  salts  in  soils, 
amount  of  plowing  necessary  for  Michigan  soils,  and  other  similar 
problems.  Considerable  attention  is  being  given  by  the  veterinarian, 
bacteriologist,  chemist,  and  director  to  the  “  Grand  Traverse  Disease  ” 
of  cattle,  the  principal  s^unptom  of  which  is  extreme  emaciation, 
ajiparently  due  to  a  lack  of  certain  ash  elements  in  the  feed. 

The  station  is  cooperating  with  this  Department  as  follows:  With 
die  Bureau  of  Plant  Industiy  in  fiber  investigations,  experiments  on 
truck  crops,  and  growing  sugar-beet  seed ;  with  the  Bureau  of  Chem¬ 
istry  in  studying  the  effect  of  environment  on  the  chemical  composi¬ 
tion  of  sugar  beets;  and  with  the  Bureau  of  Soils  in  a  soil  survey. 
There  is  also  considerable  cooperation  with  farmers  in  growing  al¬ 
falfa,  testing  crops  for  the  sandy  regions  of  the  State,  and  studying 
die  influence  of  the  soil  on  the  quality  of  the  wheat  crop.  The  work 
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at  the  South  Haven  and  the  Chatham  substations  has  been  continued, 
as  heretofore,  with  State  funds.  During  the  year  the  botanist  re¬ 
signed  to  accept  a  similar  position  in  Colorado,  and  his  work  has  been 
taken  up  by  the  entomologist. 

The  jMichigan  Station  is  doing  much  useful  work  along  lines  of 
animal  husbandry  and  bacteriology,  and  considerable  work  in  dairy¬ 
ing  and  agTonom}^  In  these  branches  of  agriculture  it  is  not  only 
attacking  and  helping  to  solve  the  current  problems  of  the  Michigan 
farmer,  but  is  undertaking  considerable  original  investigation.  The 
liorticultural  work,  however,  which  represents  a  very  large  invest¬ 
ment  in  the  State,  is  practically  confined  to  inspection  work,  which  is 
paid  for  by  the  State,  and  to  tests  of  varieties  of  orchard  and  small 
fruits  and  vegetables.  There  are  some  studies  of  diseases  and  insect 
pests  of  fruits  by  the  botanist  and  entomologist,  but  no  very  compre¬ 
hensive  horticultural  investigations.  This  work  should  be  developed, 
and  the  State,  which  contributed  to  the  station  during  the  past  year 
onl}^  for  printing  and  for  the  support  of  substations  ($5,000  for  the 
Upper  Peninsula  Substation  and  $500  for  the  horticultural  substation 
at  South  Haven),  could  well  afford  to  provide  liberal  funds  for  this 
purpose. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Michigan  Station 
during  the  past  3"ear  were  as  follows :  Cdiemistry — analysis  and  con¬ 
trol  of  fertilizers  and  feeding  stuffs,  analysis  of  breakfast  foods  and 
condiments;  bacteriology — aeration  of  milk,  its  effect  on  gases,  sour¬ 
ing,  etc.;  study  of  milk  supply  and  the  bacteria  of  the  dairy;  soils; 
field  experiments — fertilizer,  cultural  and  variety  tests  with  sugar 
beets  and  many  other  field  crops,  production  of  sugar-beet  seed,  rota¬ 
tion,  experiments  with  cowpeas,  soy  beans,  and  other  legumes,  breed¬ 
ing  and  selection  of  wheat;  horticulture — variety  tests  and  orchard 
management;  diseases  of  plants — fungus  diseases  of  the  sugar  beet, 
clover,  and  fruits;  feeding  experiments — utilization  of  cowpeas,  soy 
beans,  and  other  legumes,  comparison  of  corn  silage  with  dried  corn 
fodder  and  with  beet  pulp,  fattening  lambs  with  beet  pulp ;  diseases 
of  animals;  entomology;  and  stable  hygiene. 

INCOME. 


The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 

United  States  appropriation _ $15,  000.  00 

State  appropriation _  a  5,  500.  00 

Fees _  2, 140.  00 

Farm  products _  2,  376.  73 

Miscellaneous,  including  balance  from  previous  year _  3,  799.  25 


Total  _■ _  28,  815.  98 


a  For  substations. 
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A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  lias  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS, 

Tlie  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  209-212,  on  the  following  subjects:  Vegetables  and 
bush  fruits,  fertilizer  analyses,  breakfast  foods,  and  seed  testing  for 
farmers;  Special  Bulletins  20-25,  report  of  the  Upper  Peninsula  Sub¬ 
station  for  the  years  1901  and  1902,  cheese  problems,  the  crop  of  corn, 
a  preliminary  note  on  the  associative  action  of  bacteria  in  the  souring 
of  milk  and  in  other  milk  fermentations,  insects  injurious  to  fruits  in 
^lichigan,  and  fungus  diseases  of  fruits  in  IMichigan ;  and  the  Annual 
Eeport  for  1903,  which  contains  the  annual  financial  statement,  brief 
accounts  of  the  work  of  the  year  in  different  departments,  a  suminar^^ 
of  meteorological  observations  for  1902,  and  the  bulletins  issued  by 
the  station  during  the  year. 

MIXKESOTA. 

Agricultural  Experiment  Station  of  the  University  of  Minnesota,  St.  Anthony 

Park.,  St.  Paul. 

Department  of  the  University  of  Minnesota. 

GOVEENING  BOARD. 

Board  of  Regents:  Greenleaf  Clark  (President) ,  St.  Paul;  William  M.  Liggett, 
St.  Anthony  Park;  Stephen  Mahoney  (Secretary) ,  Minneapolis ;  Elmer  E.  Adams, 
Fergus  Falls;  Thomas  Wilson,  St.  Paul;  A.  E.  Rice,  Willniar;  O.  C.  Strickler, 
Feio  Vim;  James  T.  Wyman,  Minneapolis ;  Governor  Samuel  R.  Van  Sant,  Wi¬ 
nona:  Cyrus  Northrop,  Minneapolis ;  John  W.  Olsen,  Alhert  Lea;  Jos.  E.  AVare, 
St.  Anthony  Falls  Bank  (Treasurer) ,  Minneapolis;  Eugene  AV.  Randall,  ALorris. 


STATION  STAFF. 


AAdlliam  AI.  Liggett,  Director. 

Willet  AI.  Hays,  AI.  Age.,  Agriculturist. 
Samuel  B.  Green,  B.  S.,  Ilorticiilturist. 
Harry  Snyder,  B.  S.,  Chemist. 

T.  L.  Haecker,  Dairy  Hushandnian. 

AI.  H.  Reynolds,  AI.  D.,  D.  V.  AI.,  Vet¬ 
erinarian. 

E.  L.  Washburn,  A.  AI,,  Entomologist. 
Andrew  Boss,  Animal  Hushandman. 

T.  A.  Hoverstad,  B.  Age.,  B.  S.,  Super¬ 
intendent  of  Substation  (Grookston). 


A.  J.  AIcGuire,  B.  Age.,  Superintend¬ 
ent  of  Suhstation  (Grand  Rapids). 

J.  A.  Hummel,  B.  Age.,  Assistant 
Chemist. 

C.  P.  Bull,  B.  Age.,  Assistant  Agricul¬ 
turist. 

A.  G.  Ruggles,  B.  S.  A.,  AI.  A.,  Assist¬ 
ant  Entomologist. 

L.  B.  Bassett,  Farm  Foreman. 

J.  A.  Awe,  Secretary. 


GENERAIi  OUTLOOK. 


The  general  character  of  the  Avork  of  the  Minnesota  Station  remains 
the  same  as  heretofore,  but  it  has  been  marked  by  steady  and  Avhole- 
some  deA^elopment  in  all  departments.  The  plant-breeding  Avork  now 
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includes  not  only  the  cereals  but  also  peas,  cowpeas,  soy  beans,  and 
other  legumes,  forage  crops,  and  fiber  plants.  This  work,  as  well  as 
experiments  with  truck  crops  and  studies-  of  the  influence  of  origin  of 
red-clover  seed  on  the  yield  of  crop,  is  conducted  largely  in  cooperation 
with  the  Bureau  of  Plant  Industry  of  this  Department.  The  station 
has  also  continued  to  cooperate  with  the  Bureau  of  Statistics  in  col¬ 
lecting  statistics  relating  to  the  cost  of  growing  field  crops  and  to 
farm  management,  and  with  this  Office  in  nutrition  investigations. 
In  addition  to  the  nutrition  investigations  the  chemist  of  the  station 
has  in  hand  a  number  of  studies  along  other  lines  which  are  of  much 
interest  and  importance  He  is  selecting  and  groAving  starchy  and 
glutinous  wheats  in  boxes  to  see  if  the  quality  is  transmitted,  studying 
the  digestive  action  of  skim  milk  in  rations  for  pigs,  also  the  influence 
of  grinding  grains  upon  digestibility,  the  influence  on  digestibility 
of  Avatering  horses  before  and  after  meals,  determining  the  plant  food 
in  seeds  of  cereals,  and  studying  soil  fertility  and  the  nutrition  of 
plants  by  teachings  of  fertile  soil.  The  veterinarian  is  conducting 
an  interesting  experiment  in  A^entilation,  keeping  steers  shut  up  tight 
Avithout  fresh  air,  or  AAuth  onl}^  a  limited  supply,  and  testing  the  blood 
corpuscles  to  determine  the  effect.  Steers  Avere  kept  in  tight  rooms 
Avithout  A^entilation  for  40  days  Avith  A^ery  little  effect  on  the  blood 
corpuscles.  One  steer  gained  a  pound  a  day  for  40  days  under  these 
conditions.  The  entomologist  has  been  Avorking  on  the  leaf  hopper 
on  nursery  stock,  and  has  deAused  a  4-roAV  spraying  machine  Avhich 
sprays  aboA^e  and  beloAV  at  the  same  time.  The  State  gives  $5,000 
a  year  for  the  State  entomologist’s  Avork,  and  the  nurserymen  of  the 
State  pay  for  the  nursery  inspection.  In  animal  husbandry  one  of 
the  neAv  lines  of  Avork  is  tlie  deA^elopment  of  a  system  of  individual 
feeding. 

A  neAV  live-stock  building  Avhich  Avill  cost  from  $33,000  to  $35,000 
has  been  completed.  This  Avill  be  used  largely  for  stock  judging 
and  for  housing  temporarily  the  animals  Avhich  are  used  for  that 
purpose,  but  Avill  also  contain  offices  to  be  used  by  the  station.  An 
administratiA^e  building,  AAdiich  Avill  proAude  quarters  for  the  depart¬ 
ment  of  agronomy,  is  also  to  be  constructed  out  of  the  $300,000  appro¬ 
priation  made  by  the  legislature  last  year. 

The  Minnesota  Station  is  investigating  a  Avide  range  of  subjects  of 
great  importance  to  the  agriculture  of  the  State  and  to  the  Avhole 
NortliAA^est.  Its  iiiA^estigations  Avith  cereals,  forage  crops,  and  fiber 
plants  haA^e  yielded  many  valuable  results.  In  1899  the  station  dis¬ 
tributed  a  Fife  Avheat,  and  in  1902  a  Blue  Stem,  Avhich  is  sold  at  a 
high  price  for  seed.  It  is  estimated  that  300,000  acres  of  the  Fife 
Avheat  cleA^eloped  by  this  station  Avere  groAvn  the  past  year  in  Minne¬ 
sota  and  the  Dakotas,  at  an  increased  return  of  approximately  $1  an 
H.  Doc.  421,  58-3 - 8 
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acre.  The  Premost  flax,  which  was  also  developed  at  this  station,  is 
proving  valuable  because  of  its  heavy  yield  of  seed.  The  station’s 
economic  studies,  in  cooperation  with  this  Department,  also  give 
promise  of  valuable  results.  In  this  work  three  men  are  kept  in  the 
field,  and  go  about  among  the  farmers  estimating  the  cost  of  labor, 
machinery,  etc.,  in  producing  field  crops,  also  the  cost  of  feeding  and 
handling  cattle.  The  results  of  the  first  year’s  work  in  this  line  have 
been  tabulated  and  given  to  the  Bureau  of  Statistics  for  publication. 
The  evident  monetary  value  of  much  of  the  work  done  by  this  station 
makes  it  very  popular  throughout  the  State,  and  as  a  result  the 
station  is  receiving  liberal  support  and  sharing  in  the  prosperity  of 
the  school  and  college  with  which  it  is  connected. 

LINES  OF  WORK. 


The  principal  lines  of  work  conducted  at  the  Minnesota  Station 
during  the  past  year  were  as  follows:  Chemistry  of  soils  and  farm 
crops;  field  experiments — rotations,  tests  of  varieties  of  cereals  and 
forage  crops,  time  and  depth  of  seeding  grains  and  amount  of  seed, 
methods  of  seeding  grasses;  horticulture — tests  of  varieties  of  fruits 
and  vegetables,  use  of  wind-breaks,  testing  hardy  stocks  for  apple 
trees,  improvement  of  native  fruits;  forestry;  diseases  of  plants; 
food  and  nutrition  of  man;  plant  and  animal  breeding;  feeding 
experiments;  diseases  of  animals;  entomology;  dairying;  farm  man¬ 
agement,  and  farm  statistics. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

State  appropriation,  including  substations _  35,  362.  88 

Farm  products,  including  substations _  10,  205.  74 


Total _  GO,  568.  62 


A  report  of  the  receipts  and  expenditures  for  the  United  fStates 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  82-86,  on  the  following  subjects:  Hemorrhagic  septi¬ 
cemia,  apples  and  apple  growing  in  Minnesota,  injurious  insects  of 
1903,  wheat  and  flour  investigations,  and  the  food  value  of  sugar. 


MISSISSIPPI. 


115 


MISSISSIPPI. 

Mississippi  Agricultural  Experiment  Station,  Agricultural  Colleger 
Department  of  Mississippi  Agricultural  aucl  Mecliauical  College. 

GOVERNING  BOARD. 

Board  of  Trustees:  Governor  J.  K,  Vardaman  (President  ex  otficio),  Jackson; 
A.  J.  Moore  (Secretary)  Agricultural  College;  W,  .1.  Miller  (Treasurer) ,  Jack- 
son;  F.  L.  Hogan,*  Stark ville;  T.  L.  AVainwriglit,  Stonewall;  T.  C.  Dockery, 
Love  Station;  J.  T.  Harrison,  Columbus ;  W.  C.  George,  Greenwood:  W.  H.  Mor¬ 
gan, *&  Sheppardtown ;  W.  A.  Dickson,  Centerville ;  Henry  L.  Whitfield.  Jackson; 
A.  T.  Dent,  Macon;  J.  W.  Normeut,  Starkville;  J.  C.  Hardy*&  (President  of  the 
College),  Agricultural  College. 

STATION  STAFF. 


W.  L.  Hiitcliinson,*  ^  M.  S.,  Director; 
Chemist. 

E.  B.  Ferris,  M.  S.,  Assistant  Director 
in  charge  of  McNeill  Substation. 

E.  R.  Lloyd,  M.  S.,  Assistant  Director; 
Agriculturist. 

G.  W.  Herrick,  B.  S.  A.,  Botanist,  Ento¬ 
mologist. 

A.  B.  McKay,  B.  S.,  Horticulturist. 


J.  C.  Robert,  V.  M.  D.,  Veterinarian. 
W.  R.  Perkins,  M.  S.,  Associate  Chem¬ 
ist. 

J.  S.  Moore,  M.  S.,  Dairy  Husbandman. 
A.  .T.  Moore,  B,  S.,  Treasurer. 

Joim  Pbares,  Foreman  of  McNeill  Sub¬ 
station. 

Maude  Butler,  Stenographer. 

R.  N.  Crane,  Poultryman. 


GENERAL  OUTLOOK. 

The  Mississippi  Station  continues  to  devote  its  attention  mainly  to 
animal  production,  dairying,  and  the  improvement  of  soils,  with 
closely  related  experiments  in  producing  home-grown  forage.  Ex- 
jDeriments  with  poultry  have  been  added  during  the  past  year,  which 
include  studies  of  varieties  of  fowls,  incubation,  and  the  production 
of  broilers.  A  small  plant  for  this  work  has  been  constructed  and  a 
poultryman  has  been  appointed.  The  experiments  in  beef  produc¬ 
tion  thus  far  have  shown  a  profit  from  the  production  of  “  stockers  ” 
and  “  feeders,”  but  the  finishing  of  scrub  stock  has  not  been  found 
profitable.  Finishing  experiments,  however,  are  to.  be  made  with 
stock  grown  by  the  station,  and  it  is  believed  that  better  results  may 
be  obtained  with  these..  The  size  of  the  dairy  herd  has  been  increased 
and  now  contains  pure-bred  Jersey,  Shorthorn,  and  Fed  Polled  cows, 
the  last  two  breeds  being  used  to  test  the  value  of  the  dual-purpose 
cow  for  IMississippi.  The  work  in  agronomy  is  supplementary  to 
that  in  animal  husbandry  and  is  conducted  largely  by  the  former  asso¬ 
ciate  chemist,  who  has  been  made  assistant  to  the  agriculturist  and 
put  in  charge  of  this  work.  The  entomologist  is  devoting  much  of  his 
time  to  work  in  connection  with  the  cotton-boll  weevil  quarantine, 
cooperating  in  this  work  with  the  Bureau  of  Entomology  of  this  De¬ 
partment.  The  station  is  also  cooperating  with  the  Bureau  of  Plant 


a  Telegraph  address,  Starkville.  Express  and  post-office  address.  Agricultural 
College.  Freight  address,  A.  and  M.  College  Station. 

^  In  charge  of  the  management  of  McNeill  Substation. 
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Industry  in  diversification  of  farm  work  and  with  the  Bureau  of 
Soils  in  a  soil  survey. 

The  work  of  the  substation  at  McNeill  has  been  very  successful  and 
there  is  a  great  demand  for  an  increase  in  the  number  of  such  sub¬ 
stations.  The  last  legislature  of  the  State  appropriated  $14,000  for 
the  McNeill  Substation  for  the  next  two  years,  and  also  provided  for 
the  establishment  of  two  other  branch  stations,  giving  $3,000  for  each, 
with  the  understanding  that  the  communities  in  which  the  stations 
are  located  shall  contribute  the  necessary  land.  One  of  these  sub¬ 
stations  has  been  located  at  Holly  Springs,  in  the  brown-loam  region, 
and  the  other  at  Stoneville,  in  the  Delta  region.  On  July  24,  1904, 
the  station  building  at  McNeill  was  struck  by  lightning  and  destroyed 
with  all  its  contents. 

Several  of  the  departments  of  the  main  station  are  well  equipped 
Avith  offices  and  laboratories  in  the  neAV  agricultural  building  of  the 
college.  The  station  building  proper  has  been  moved  and  remodeled 
to  some  extent,  and  a  new  greenhouse  has  been  built,  Avhich  also  con¬ 
tains  an  insectary  for  the  use  of  the  entomologist.  Progress  has  been 
made  in  concentrating  the  farm  work.  The  Avork  in  animal  produc¬ 
tion,  agronomy,  and  horticulture  lias  been  grouped  together  and 
assigned  a  definite  farm  area,  Avhile  the  experiments  in  dairy  hus¬ 
bandry,  veterinary  science,  and  poultry  culture  occupy  separate  areas. 
There  is  need  of  further  differentiation  of  college  and  station  Avork 
and  of  iiiA^estigations  along  a  number  of  neAv  lines.  The  latter,  how- 
eA^er,  Avill  not  be  possible  until  the  station  is  given  funds  more  nearly 
commensurate  Avith  the  importance  of  agriculture  in  the  State. 

IJNES  or  AVORK. 

The  principal  lines  of  work  conducted  by  the  Mississippi  Station 
during  the  past  year  Avere  as  folloAvs :  Soils — restoring  and  maintain¬ 
ing  fertility,  study  of  artesian  Avaters,  methods  of  preventing  ero¬ 
sion,  and  restoring  Avaslied  soils;  fertilizers;  field  experiments — 
groAving  pasturage  and  forage  crops,  testing  A^arieties  of  wheat,  oats, 
and  cotton;  horticulture;  animal  husbandry— beef  production,  com- 
Iiined  Avith  SAvine  and  sheep  production,  and  poultry  culture;  dairy¬ 
ing;  diseases  of  animals — Texas  fever  and  other  diseases;  entomol¬ 
ogy — boll  Aveevil,  chicken  mite,  and  insects  affecting  the  leading 
garden  and  farm  products. 

INCOME. 


The  income  of  the  station  during  the  past  fiscal  3^ear  Avas  as  follows : 

United  States  appropriation _ $15,  000.  00 

State  appropriation  for  substations _  20,  000.  00 

Farm  products _  2,  002.  07 

Miscellaneous,  including  balance  from  previous  year _  225.  85 


Total _  87,  287.  92 


MISSOURI. 


117 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletin  81,  on  the  Colorado  potato  beetle,  and  the  Annual 
Keport  of  the  station  for  1003,  the  latter  including  an  agcount  of  the 
work  at  the  McNeill  Substation. 


MISSOURI. 

Missouri  Agricultural  College  Experiment  Station,  Columhia. 


Department  of  the  College  of  Agriculture  and  Mechanic  Arts  of  the  University 

of  Missouri. 

GOVERNING  BOARD. 

Board  of  Curators:  John  D.  Vincil  (President),  St.  Louis;  Gardiner  Lathrop, 
(Vice-President),  Kansas  Coy;  J.  G.  Babb  (Secretary) ,  Columbia;  R.  B.  Price 
{Treasurer),  Columhia:  C.  B.  Faris,  CarutJiersviUe ;  Campbell  Wells,*  Platte 
City;  Walter  Williams,^  Columhia;  Joseph  Hansen,  St.  Joseph;  D.  A.  McMillan, 


Mexico;  Archibald  McYey,  Chillicothe ;  I 

STATION 

H.  J.  Watei‘s,a  B.  s.  A.,  Director. 

F.  B.  Mumford,  M.  S.,  Acting  Director ; 
Animal  Breeding. 

Paul  Schweitzer,  Pit.  D.,  LL.  D.,  Chem¬ 
ist. 

J.  C.  AVhitten,  M.  S.,  Ph.  D.,  Horticul¬ 
turist. 

J.  M.  Stedman,  B.  S.,  Entomologist. 

G.  I.  Reeves,  B.  S.,  Assistant  Entomolo¬ 
gist. 

J.  IV.  Connaway,®  M.  D.  C.,  M.  D.,  Vet¬ 
erinarian. 

C.  H.  Eckles,®  M.  S.,  Dairying. 

E.  B.  Forbes,  B.  S.,  Animal  Ilushand- 
man. 

Estelle  Hickok,  C 


G.  Thurman,  Lamar. 

STAFF. 

M.  F.  Miller,  M.  S.  A.,  Agronomist. 

W.  L.  Howard,  M.  S.,  Assistant  Hor¬ 
ticulturist. 

B.  M.  Duggar,  Ph.  D.,  Botanist. 

H.  S.  Reed,  A.  B.,  Assistant  Botanist. 

R.  M.  Bird,  Pit.  D.,  Acting  Chemist. 

E.  H.  Favor,  B.  A.,  Assistant  Horticul¬ 
turist. 

M.  W.  Harper,  M.  S.,  Assistant  in  Feed¬ 
ing. 

A.  E.  Grantham,  A.  B.,  Assistant  Agron¬ 
omist. 

John  Schnabel,  Gardener. 

J.  G.  Babb,  M.  A.,  Secretary. 

R.  B.  Price,  Treasurer. 

•rli'.  Stenographer. 


GENEKAIi  OUTLOOK. 

The  principal  investig.ations  of  the  Missouri  Station  continue  to  be 
along  lines  in  animal  husbandry  and  horticulture,  as  outlined  in  the 
last  report  of  this  Office.  At  the  same  time  some  new  phases  of  work 
in  these  lines  are  being  investigated,  and  Avork  along  other  lines  is 
being  started.  The  veterinarian  is  studying  the  relation  between 
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Texas  fever  and  the  “  ranilla  ”  disease  of  Mexico,  and  has  begun  pre¬ 
liminary  studies  on  contagious  abortion,  hog  cholera,  and  other 
diseases.  The  entomologist  is  studying  a  number  of  insects,  and  has 
recently  published  a  bulletin  on  the  work  of  the  plum  curculio  on 
apples.  The  botanist  is  cooperating  with  the  horticulturist  in  studies 
on  crown  gall  and  other  diseases,  and  is  giving  considerable  attention 
to  mushroom  culture,  tie  has  perfected  a  method  of  preparing  pure 
mushroom  spaAvn  on  a  commercial  scale. 

The  station  is  cooperating  with  the  Bureau  of  Plant  Industry  of 
this  Department  in  variety  tests  of  vegetables,  study  of  alfalfa,  for¬ 
age  crops  for  the  production  of  beef  cattle,  and  diseases  of  orchard 
fruits  ^  and  with  this  Office  in  irrigation  investigations.  It  is  also 
conducting  a  large  number  of  experiments  in  cooperation  with  farm¬ 
ers  to  test  fertilizers  for  corn  and  in  growing  alfalfa  under  different 
conditions,  as  Avell  as  with  several  other  stations  in  experimenting 
wdth  northern  and  home-growm  seeds.  Station  officers  have  taken  an 
active  part  in  farmers’  institutes,  have  lectured  before  teachers’  meet¬ 
ings  and  high  schools,  and  have  prepared  a  number  of  bulletins  for 
teachers.  The  facilities  of  the  station  for  investigations  have  been 
considerably  improved  during  the  past  year  through  the  appointment 
of  four  additional  instructors,  wdio  relieve  station  men  of  considerable 
teaching;  b}^  the  erection  of  a  $2,500  feeding  shed,  300  by  80  feet, 
^and  the  addition  of  other  equipment.  There  is  a  State  appropriation 
of  $15,000  for  a  new  veterinary  laboratory,  and  new  sheep  and  cattle 
barns  are  in  process  of  erection.  The  director  of  the  station  has  been 
absent  on  leave  during  the  year  to  take  charge  of  the  Missouri  agri¬ 
cultural  exhibit  at  the  Louisiana  Purchase  Exposition,  and  his  duties 
have  fallen  upon  the  acting  director. 

The  general  condition  of  the  Missouri  Station  is  very  satisfactory. 
It  is  receiving  very  liberal  treatment  from  the  university  and  is  thus 
enabled  to  strengthen  its  staff  and  improve  its  facilities  for  investiga¬ 
tion,  It  is  the  policy  of  the  station  to  concentrate  its  work  along  a 
few  lines,  giving  greatest  prominence  to  cattle  feeding  and  fruit  rais¬ 
ing,  on  account  of  their  great  importance  in  the  State.  This  is  a 
wise  policy,  owing  to  the  fact  that  the  funds  available  for  the  use  of 
the  station  are  still  very  small  in  proportion  to  the  rural  w^ealth 
of  the  State. 

LINES  or  AVOEK. 

The  principal  lines  of  Avork  conducted  at  the  Missouri  Station  dur¬ 
ing  the  past  year  Avere  as  folloAvs:  Chemistry — inspection  of  ferti¬ 
lizers,  study  of  food  adulterants  and  fungicides;  botany — mushroom 
culture;  field  experiments — cereal  and  forage  crops,  fertilizers,  rota¬ 
tions,  renovating  worn-out  soils;  horticulture — experiments  Avith 
apples,  plums,  grapes,  peaches,  pears,  small  fruits,  and  nuts,  breeding 
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experiments  with  fruits,  diseases  of  apples;  animal  breeding;  feed¬ 
ing  experiments  with  beef  cattle,  sheep,  and  swine;  diseases  of  ani¬ 
mals;  entomology — study  of  licks  on  cattle,  parasites  of  sheep,  and 
insects  affecting  fruits;  dairying;  and  drainage  and  irrigation. 

INCOME. 

Tlie  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation _ $15,  000.  00 

State  appropriation _  3,  000.  00 

Fees _  4,  323.  09 

Farm  products _  3, 124.  41 

Balance  from  previous  year _  178.  29 


Total  _  25,  G25.  79 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
b}^  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  3nar 
were  Bulletins  61-63  and  Annual  Keports  for  1899, 1900, 1901,  1902, 
and  1903.  The  subjects  of  the  bulletins  are  apple  growing  in  Mis¬ 
souri,  the  Hessian  fiy  in  Missouri,  and  commercial  fertilizers.  The 
Annual  Report  for  1903  contains,  in  addition  to  the  usual  material  of 
an  administrative  nature,  the  following  special  articles:  Investiga¬ 
tions  of  the  bodies  called  fiber  and  carbohydrates  in  feeding  stuffs, 
with  a  tentative  determination  of  the  components  of  each;  adidter- 
ated  linseed  oil  for  veterinary  purposes;  and  an  investigation  of 
canned  food  products. 

Missouri  State  Fruit  Experiment  Station,  Mountain  Grove. 

GOVERNING  ROxVRD. 

Trustees:  C.  B.  McAfee  {President),  Springfield;  T.  M.  Culver  {Secretary), 
KoshJionong ;  .Joe  Knoerle  {Treasurer),  West  Plains. 

STATION  STAFF. 


Paul  Evans,  Director.  F.  W.  Faurot,  B.  S.,  Assistant  in  In- 

Frank  Horsfall,  B.  S.,  Assistant  Hor-  vcstigation  of  Plant  Diseases, 
ticultiirist.  A.  M.  Swartwout,  Field  Assistant. 

GENERAL  OUTLOOK. 

The  work  of  the  Missouri  State  I'ruit  Experiment  Station  has  been 
continued  as  heretofore  under  appropriations  from  the  State.  Atten¬ 
tion  has  lieen  given  mainl}-  to  the  development  of  orchards  and  other 
fruit  plantations,  and  such  practical  work  as  the  testing  and  improve- 
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ment  of  varieties.  The  bulletins  issued  during  the  year  have  consisted 
mainly  of  compilations  and  records  of  observations  on  the  above 
work. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Missouri  State  Fruit 
Experiment  Station  during  the  jiast  year  v  ere  as  follows :  Horticul¬ 
ture — experiments  with  fertilizers  and  cover  crops  for  orchards ; 
breeding  experiments  with  apples,  peaches,  and  strawberries ;  orchard 
survey ;  tests  of  new  land  for  orchard  purposes ;  study  of  crown  gall, 
bitter  rot,  root  rot,  and  other  diseases  atfecting  fruits;  experiments 
and  studies  of  injurious  insects;  experiments  with  insecticides  and 
fungicides,  and  inspection  of  orchards  and  nurseries. 

INCOME. 

The  station  is  supported  entirely  by  State  appropriations,  the 
amount  for  the  years  1903  and  1904  being  $32,000.  Of  this  sum 
$21,259.61  was  available  for  the  year  1904. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  7-10  on  strawberry  culture,  commercial  orchards  of 
south  Missouri,  fruit  buds,  and  orchard  enemies. 


MOXTAKA. 


Montana  Agricultural  Experiment  Station,  Bozeman. 


Department  of  the  Montana  College  of  Agriculture  and  Mechanic  Arts. 


GOVERNING  BOARD. 


Executive  P>oard :  Walter  S.  Hartman  (President),  Bozeman;  Peter  Koch 
(Secretary  and  Treasurer),  Bozenum;  John  Maxey,  Bozeman;  John  M.  Robin¬ 
son,  Bozeman;  E.  B,  Ltamm-e;  Bozeman. 

STATION  STAFF. 


F.  B.  Linfield,  B.  S.  A.,  Director;  Agri¬ 
culturist,  Animal  Hnshandman. 

V.  K.  Chesnut,  B.  S.,  Chemist. 

J.  S.  Baker,  B,  S.,  Irrigation  Engineer. 
11.  W.  Fisher,  B.  S.,  Horticulturist. 
Edmund  Burke,  Assistant  Chemist. 

J.  W.  Blankinship,  Pit.  D.,  Botanist. 

James  Dry  den,  1 


Robt.  A.  Cooley,  B.  S.,  Zoologist. 

W.  J.  Elliott,  B.  S.  A.,  Assistant  Dairy¬ 
man. 

Alfred  Atkinson,  B.  S.  A.,  Assistant 
Agronomist. 

Herbert  J.  Reese,  B.  S.,  Assistant 
Chemist, 
ultryman,  Clerh. 


GENERAL  OUTLOOK. 

Few  changes  have  been  made  during  the  past  fiscal  year  in  the 
work  of  the  Montana  Station.  The  work  on  pure  foods  and  sugar 
beets  is  completed ;  that  with  poisonous  plants  has  been  continued  in 
cooperation  with  the  Bureau  of  Plant  Industry  of  this  Department. 


MONTANA. 
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Drug-plant  investigations  and  experiments  with  truck  crops  have 
been  taken  up  in  cooperation  with  the  Bureau  of  Plant  Industry. 
Irrigation  investigations  in  cooperation  with  this  Office  have  been  con¬ 
tinued  and  extended,  including  some  worl?:  Avith  farmers,  and  a 
hydrographic  surA^ey  of  the  small  streams  of  the  State  has  been 
undertaken  in  cooperation  with  the  State  irrigation  engineer.  The 
horticulturist  is  endeavoring  to  deA'elop  a  Auiriety  of  apples  adapted  to 
the  region.  The  entomologist  is  Avoiding  on  the  bud  moth,  and  has 
continued  the  experiments  for  the  extermination  of  grasshoppers.  He 
has  had  good  results  this  year  Avith  the  Griddle  mixture,  Avhich  is 
composed  of  1  part  of  Paris  green,  2  parts  of  salt,  and  from  40  to  100 
parts  of  horse  manure.  There  is  also  some  Avork  Avith  bees. 

The  director  Avho  Avas  on  leave  has  definitely  seA^ered  his  connection 
Avith  the  station,  and  the  agriculturist  has  been  made  director.  An 
irrigation  engineer,  a  poultryman,  and  an  assistant  agronomist  have 
been  appointed.  Farmers’  institutes  have  been  in  charge  of  the  di¬ 
rector,  and  haA^e  been  attended  by  nearly  eA^ery  member  of  the  station 
staff.  There  is  a  State  appropriation  of  $4,000  for  this  Avork. 

Much  progress  has  been  made  during  the  year  toAvard  the  improA^e- 
ment  of  the  station  equipment  and  facilities  for  Avork.  With  a  State 
appropriation  of  $10,000  for  buildings  during  the  last  biennium  the 
station  has  erected  a  seed  barn  and  granary  costing  $2,100,  a  cattle 
barn  costing  $13,000  (PL  II,  fig.  2),  an  implement  shed,  a  bee  house, 
a  piggery,  and  additions  to  the  poultr}^  house  and  dairy  building, 
besides  moving  other  buildings  and  making  additions  to  the  equip¬ 
ment  of  some  of  the  laboratories.  It  also  receiAms  from  the  State 
noAv  an  annual  maintenance  fund  of  $5,000. 

The  station  has  made  a  good  shoAving  during  the  past  year  in  sys¬ 
tematizing  its  Avork  and  in  improving  its  facilities  by  the  erection  of  a 
number  of  farm  buildings.  The  feeling  toAvard  the  station  through¬ 
out  the  State  is  excellent,  as  is  shoAvn  by  the  appropriations  made 
for  it.  It  is  haAdng  a  Amry  marked  influence  on  the  development  of 
agriculture  in  the  State  and  on  the  introduction  of  improved  and 
more  rational  methods  of  farm  management. 

lUNES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Montana  Station  dur¬ 
ing  the  2)ast  3"ear  Avere  as  folloAvs:  Chemistry — study  of  alkali  soils, 
alkali  limit  of  plant  groAvth,  poisonous  plants,  effect  of  various  rota¬ 
tions  on  soils,  sngar-beet  investigations,  food  inspection,  and  miscel¬ 
laneous  analytical  Avork;  meteorologv;  botany — study  of  plants 
utilized  by  Indians,  and  other  systematic  Avork;  field  experiments — 
rotations,  improA^ement  of  cereals,  cooperatiA^e  sugar-beet  tests,  test 
of  grasses  and  forage  crops;  horticulture — orchard  and  small  fruits 
and  forest  trees;  feeding  experiments — cattle  and  sheep;  poultry 
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experiments;  entomology — codling  moth,  bud  moth,  grasshoppers, 
and  other  insects  affecting  fruits,  vegetables,  and  shade  trees;  dairy¬ 
ing;  irrigation — duty  of  water,  losses  by  evaporation,  seepage, 
methods  of  application,  stud}^  of  water  rights,  and  plant  and  pot 
experiments  to  determine  the  w^ater  requirements  of  plants  and 
methods  of  application. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  fol¬ 


lows  : 

United  States  appropriation _ $15,  000.  00 

State  appropriation _ r _  24,011.71 

Farm  products _  3,  871.  02 


Total _  42,  882.  73 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
WTre  Bulletins  45-51,  on  the  following  subjects:  The  loco  and  some 
other  poisonous  plants  in  Montana,  two  insect  pests,  sheep  feeding, 
steer  feeding,  contagious  abortion  in  Montana,  poultry  management 
and  poultry  diseases,  and  the  first  annual  report  of  the  State  ento¬ 
mologist  of  Montana. 

:?7EBrvASKA. 


Agricultural  Experiment  Station  of  Nebraska,  Lincoln. 
Department  of  the  University  of  Nebraska. 

GOVERNING  BOARD. 

Regents  of  the  University;  .John  L.  Teeters  {President),  Lincoln;  Carl  J. 
Ernst,  Omaha;  Elisha  C.  Calkins,*  Kearney;  Edson  P.  Rich,*  Omaha;  Charles 


S.  Allen,  Lincoln;  ’William  G.  Whitmore. 
Lincoln. 

STATION 

E.  A.  Burnett,  B.  S.,  Director;  Animal 
Hushandman. 

T.  L.  Lyon,  Pn.  D.,  Associate  Director ; 
Agriculturist. 

C.  E.  Bessey,  Pii.  D.,  LL.  D.,  Botanist. 
Lawrence  Bruner,  B.  S.,  Entomologist. 

E.  H.  Barbour,  Pii.  D.,  Geologist. 

A.  T.  Peters,  D.  V.  M.,  Animal  Pathol¬ 
ogist. 

G.  D.  Swezey,  M.  A.,  Meteorologist. 

O.  V.  P.  Stout,  C.  E.,  Irrigation  Engi¬ 
neer. 

Samuel  Avery,  Ph.  D.,  Chemist. 


*  Talley;  James  S.  Dales  {Secretary), 

STAFF. 

R.  A.  Emerson,  B.  S.,  Horticulturist. 

A.  L.  Ilaecker,  B.  S.  A.,  Dairy  Ilus- 

handman. 

H.  R.  Smith,  B.  S.,  Animal  Tlushand- 
man. 

J.  H.  Gain,  M.  D.  C.,  Assistant  Animal 
Pathologist. 

W.  P.  Snyder,  Superintendent  of 
North  Platte  Suhstation. 

S.  W.  Perin,  Farm  Foreman. 

J.  S.  Dales,  Ph.  M.,  Financial  Secre¬ 
tary. 

W.  W.  Marshall,  Executive  Cleric. 


NEBRASKA. 


123 


GENERAL  OUTLOOK. 

The  Nebraska  Station  has  given  prominence  to  two  groups  of  inves¬ 
tigation — agronomy  and  animal  husbandry.  The  work  in  agron¬ 
omy  is  very  extensive,  involving,  as  it  does,  plat  and  field  experiments 
covering  75  acres;  cooperative  experiments  with  1,700  farmers  on  the 
improvement  of  winter  wheat,  corn,  and  oats;  cooperative  experi¬ 
ments  with  the  Bureau  of  Plant  Industry  of  this  Department  on 
cereal  investigations,  and  woi’k  in  cooperation  with  the  chemist  of 
the  station  on  the  chemical  composition  of  different  breeds  of  corn 
and  wheat.  Breeding  investigations  to  produce  varieties  of  corn, 
wheat,  and  forage  crops  having  certain  welPdefined  qualities — e.  g., 
high  or  low  protein,  oil,  or  starch  content  of  corn  or  wheat;  alfalfa 
with  large  leaves  Avhich  will  not  fall  off  easily  in  curing,  etc. — are 
in  various  stages  of  progress.  During  the  year  the  station  published, 
as  aTesult  of  the  work  in  agronomy,  bulletins  on  sugar  beets,  Kher¬ 
son  oats,  variety  tests  of  corn,  and  pasture,  meadow  and  forage  crops. 
In  animal  husbandry  the  station  is  conducting  feeding  experiments 
with  cows,  steers,  calves,  and  pigs  to  test  different  feeds  and  methods 
of  feeding,  both  for  maintenance  and  for  fattening. 

Tests  are  being  made  of  Pintsch  gas  by-jDroducts  for  dips,  insecti¬ 
cides,  fungicides,  disinfectants,  and  as  a  poison  for  prairie  dogs.  The 
veterinarian  is  continuing  work  on  the  cornstalk  disease,  studying  the 
influence  of  different  feeds  upon  the  strength  of  bones  in  its  possible 
relation  to  lameness  of  horses,  and  is  trying  to  determine  how  the  ox 
warble  fly  reaches  the  animal.  There  is  considerable  horticultural 
Avork,  including  orchard  Avork,  spraying,  breeding  and  selection  of 
beans,  and  Avork  on  truck  crops  in  cooperation  Avith  the  Bureau  of 
Plant  Industry.  The  station  is  also  cooperating  Avith  the  Bureau  of 
Entomology  in  an  investigation  of  grasshopper  conditions  in  various 
States,  and  wdth  this  Office  on  irrigation  investigations. 

Considerable  progress  has  been  made  in  erecting  the  buildings  pro¬ 
vided  for  by  the  last  legislature.  The  $12,000  dairy  barn  and  the 
$7,000  horticultural  building  and  greenhouse  liaA^e  been  completed, 
and  the  $60,000  building  for  the  school  of  agriculture  is  nearing  com¬ 
pletion.  The  $15,000  appropriation  for  the  substation  at  North 
Platte  is  being  utilized  in  acquiring  land,  erecting  buildings,  and 
inaugurating  iiiA^estigations  for  the  semiarid  parts  of  the  State. 

As  a  result  of  liberal  treatment  by  the  State  and  the  university, 
the  Nebraska  Station  is  acquiring  much  better  facilities  for  investiga¬ 
tions,  and  is  enabled  to  carry  on  a  large  amount  of  Avork  Avhich  is  of 
great  importance  to  the  agriculture  of  the  State.  It  is  hoped  that 
this  liberal  attitude  Avill  be  continued  in  order  that  the  station  may 
keep  pace  Avith  the  rapid  progress  of  agriculture  in  that  region. 
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LINES  OF  WOKK. 

The  principal  lines  of  work  conducted  at  the  Nebraska  Station 
during  the  past  year  Avere  as  follows:  Chemistry,  botany,  meteor¬ 
ology;  soils — sources  of  moisture,  moisture  as  affected  by  different 
crops,  aeration,  and  fertilization;  field  experiments — rotations,  breed¬ 
ing  experiments,  grasses  and  legumes,  sugar  beets,  AAunter  wheat, 
corn,  soy  beans,  and  imported  grains;  horticulture — development  of 
hardy  varieties  of  fruits  by  hybridization,  grafting,  and  selection, 
and  breeding  of  beans;  diseases  of  plants;  forestry;  feeding  and 
breeding  experiments;  diseases  of  animals — cholera  in  hogs,  dysen¬ 
tery  in  calves,  abortion,  mange,  sorghum  poisoning,  cornstalk  disease; 
dair^dng;  entomology — grasshopper  fungus  disease,  chinch-bug 
^  disease;  extermination  of  prairie  dogs  Avith  Pintsch  gas  by-products; 
irrigation — records  of  Avater  used  on  different  crops^  methods  of  cul¬ 
tivation,  and  records  of  discharge  of  several  ri\"ers. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  follows : 


United  States  appropriation _ $15,  OtX).  00 

Farm  products,  including  balance  from  preAuous  year _  7,  537.  76 

Total _  22,  537.  76 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
i)y  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  receiA^ed  during  the  past  fiscal  year 
Avere  Bulletins  80-84,  on  the  folloAving  subjects:  Experiments  in 
mulching  green  vegetables,  experiments  in  the  culture  of  the  sugar 
beet  in  Nebraska,  Kherson  oats,  cooperatiA^e  variety  tests  of  corn  in 
1902  and  1903,  and  pasture,  meadoAV,  and  forage  crops. 


NEVADA. 

Nevada  Agricultural  Experiment  Station,  Reno. 

Department  of  NeA’ada  State  University. 

GOVERNING  BOARD. 

Regents  of  University:  John  E.  Bray,  Reno;  W.  W.  Boolier,  Ellco;  Richard 
Kirman  (President) ,  Reno;  George  H.  Taylor  (Secretary) ,  Reno;  O.  J.  Smith, 
Reno;  11.  S.  Starrett,  Battle  Mountain. 


NEVADA. 


125 


STATION  STAFF. 


Joseph  E.  Stubbs,  M.  A.,  D.  D.,  Di¬ 
rector. 

Nathaniel  E.  Wilson,  M.  S.,  Vice- 
Director;  Chemist. 

Peter  Fransclen,  A.  M.,  Zoologist,  Bac¬ 
teriologist. 

P.  B.  Kennedy,  Pii.  D.,  Botanist,  Hor¬ 
ticulturist. 


G.  H.  True,  B.  S.,  Agriculturist,  Ani- 
m  a  I  Hiishan dman. 

Carolyn  M.  Beckwith,  Stenographer 
and  Lilrrarian. 

S.  B.  Doten,  B,  A.,  Entomologist. 

C.  R.  Fitzmaurice,  Assistant  Chemist, 
Theodore  W.  Clark,  Farm  Foreman. 


GENERAL  OUTLOOK. 


The  work  of  the  Nevada  Station  has  changed  very  little  during 
the  past  year.  The  j)rincipal  development  of  work  has  been  in  ani¬ 
mal  husbandry,  botany,  and  horticulture.  A  small  dairy  herd  of 
Holsteins  has  been  secured,  and  a  record  is  kept  of  its  feed,  and  its 
milk  and  butter  production.  Experiments  Avere  begun  with  swine, 
but  these  Avere  interrupted  by  an  outbreak  of  plague.  As  soon  as 
additional  animals  are  secured  experiments  on  the  economy  of  pork 
production  Avill  be  undertaken.  Some  Avork  in  crossing  Dorset  and 
range  sheep  has  been  commenced.  The  general  objects  of  the  animal- 
husbandry  AAmrk  are  to  study  the  economy  of  production  with  the 
feeds  aA^ailable  in  the  State  and  to  encourage  the  improA^ement  of  farm 
stock.  There  have  also  been  tests  of  forage  plants  and  cover  crops, 
and  of  experimental  plantations  of  fruit,  forest,  and  ornamental  trees. 
The  station  is  cooperating  Avith  the  Bureau  of  Animal  Industry  of 
this  Department  in  experiments  Avith  drug  plants,  and  is  making  a 
study  of  methods  of  irrigation  and  the  Avater  requirements  of  differ¬ 
ent  crops  for  the  State  board  of  irrigation  in  cooperation  Avith  this 
Office.  The  collection  of  NeA^ada  plants,  including  poisonous  plants 
and  a  chemical  study  of  the  same,  has  been  continued,  and  range 
inA^estigations,  including  the  study  of  Avinter  conditions  on  the  range, 
are  contemplated.  The  stud}^  of  the  nature,  habits,  and  treatment  of 
the  ground  squirrel  has  been  completed.  There  is  considerable  coop¬ 
eration  with  farmers  in  testing  varieties  of  small  fruits,  feeding  tests 
to  determine  the  value  of  different  native  hays  and  to  determine  the 
desirability  of  supplementing  alfalfa  with  other  feeding  stuffs  in 
feeding  dairy  coavs.  Farmers’  institutes  were  conducted  during  the 
year  in  a  number  of  places  and  Avere  quite  successful. 

The  equipment  of  the  station  and  the  funds  aA^ailable  for  investiga¬ 
tions  are  far  from  adequate.  The  farm  is  in  fairly  good  condition 
for  experimental  Avork  and  considerable  live  stock  has  been  secured, 
but  there  are  no  farm  buildings,  except  the  foreman’s  cottage,  and  the 
station  is  compelled  to  use  some  of  the  sheds  on  the  State  fair  grounds 
adjacent  to  the  farm.  The  income  of  the  station  is  practically  lim¬ 
ited  to  the  Hatch  fund,  and  after  the  payment  of  salaries  and  other 
administratwe  expenses  Aury  little  is  left  to  pay  the  expenses  of 
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investigations.  There  is  urgent  need  of  State  aid  sufficiently  liberal 
to  enable  the  station  to  improve  its  equipment  and  to  organize  its 
Avork  on  a  broader  and  more  efhcient  basis. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  NeA^ada  Station  dur¬ 
ing  the  past  year  Avere  as  folloAvs:  Chemistry;  botany — studies  of 
poisonous  plants  and  of  range  plants  eaten  by  sheep;  soils;  field 
experiments — tests  of  A^arieties  of  Avheat,  grasses,  and  other  forage 
plants;  horticulture;  forestry;  animal  diseases — hog  cholera,  an-  ' 
thrax,  and  big  head  of  sheep;  entomology;  and  irrigation. 

mCOAIE. 


The  income  of  the  station  during  the  past  fiscal  year  v^as  as  folloAvs : 


United  States  appropriation _ $15,000.00 

Farm  products _  712.04 

Balance  from  preAdons  year _ _ _ _  155.  94 


Total _  15,  867.  98 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  witji  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  receiA^ed  during  the  past  fiscal  year 
were  Bulletins  55-57,  on  summer  ranges  of  eastern-  Aevada  sheep,  the 
western  cricket,  and  grasshoppers  in  alfalfa  fields;  and  the  Annual 
Report  for  1903. 


KEW  HAMPSHIRE. 

New  Hampsh-ire  College  Agricultural  Experiment  Station,  Durham. 
Department  of  New  Hampshire  College  of  Agriculture  and  Mechanic  Arts. 

GOVERNING  BOARD. 

Board  of  Trustees:  Governor  Nathum  J.  Bachelder  {President),  Concord; 
G.  A.  AVason,*  Neic  Boston;  W.  M.  Parker  {Treasurer),  Manchester;  W.  D. 
Gibbs=^  {ex  officio),  Durham;  C.  W.  Stone,*  East  Andover;  Lucien  Thompson 
{Secretary) ,  Durham;  J.  G.  Tallant,*  Pemhroke;  Harry  E.  Barnard,  Concord; 
G.  B.  AATlliams,  Walpole;  AA^'arren  Brown,*  Hampton  Falls;  R.  AV.  Pillsbury, 
Londonderry ;  R.  M.  Scammon,  Stratham;  AAAlter  Drew,  Colehrook;  G.  B.  Chan¬ 
dler,  Manchester. 


NEW  HAMrSHIRE. 
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STATION  STAFF. 


W.  D.  Gibbs,  M.  S.,  Director. 

F.  W.  Morse,  M.  S.,  Tice-Direct  or. 
Chemist. 

F.  W.  Rane,  B.  Agr.,  M.  S.,  Horticul¬ 
turist. 

F.  W.  Taylor,  B.  S.,  Agriculturist. 

E.  D.  Sanderson,  B.  S.  A.,  Entomologist. 


E.  L.  Shaw,  B,  S.,  Associate  Agricul¬ 
turist. 

II.  F.  Hall,  Associate  Horticulturist. 

J.  C.  Bridwell,  B.  S.,  Assistant  Ento¬ 
mologist. 

II.  D.  Batchelor,  B.  S.,  Assistant  Chem¬ 
ist. 


I.  C.  ^Yeld,  Dairy  Manufactures.  Edith  M.  Davis,  Purchasing  Agent. 

Mabel  II.  Mehaffey,  stenographer. 


GENERAL  OUTLOOK. 

A  very  complete  reorganization  of  the  New  Hampshire  Station  has 
been  effected  under  the  new  director,  and  in  most  departments  there 
lias  been  a  readjustment  of  work.  The  entomologist  has  resigned  to 
take  charge  of  nature-study  Avork  in  the  public  schools  of  LoAvell, 
Mass.,  and  is  succeeded  by  E.  D.  Sanderson,  of  the  Texas  College  and 
Station.  There  has  also  been  a  change  in  the  position  of  assistant 
chemist.  Aside  from  these  changes  the  officers  are  the  same  as  those 
]n  charge  a  year  ago.  The  facilities  for  experiments  and  instruction 
in  horticulture  haA^e  been  greatl}^  increased  by  the  completion  of  neAt 
greenhouses,  Avith  a  legislatiAT  appropriation  of  $7,000. 

The  greenhouse  Avork  in  forcing  ATgetables  has  been,  and  continues 
to  be,  a  jArominent  feature  of  the  iiiATstigations  at  this  station.  There 
is  also  important  AVork  in  cross  pollination  AAuth  melons,  tomatoes, 
potatoes,  peppers,  and  other  vegetables,  supplemented  by  field  experi¬ 
ments  Avith  a  large  number  of  crops.  The  horticulturist  also  has  some 
AYork  in  jArogress  Avith  roses,  carnations,  and  other  fioAvers,  and  has 
started  a  forest  nursery,  studying  especially  methods  of  groAving 
trees  from  seed  and  the  utilization  of  waste  land  for  forest  groAvth. 
The  cold  storage  of  apples  is  also  being  iiiA^estig'ated. 

In  agricultural  lines  there  haA^e  been  experiments  in  feeding  pigs 
and  calATS,  and  A^ariety  tests  and  cultural  experiments  Avith  oats, 
corn,  and  forage  crops.  Feeding  experiments  with  horses  to  deter¬ 
mine  the  comparatiA-e  feeding  A^alue  of  light  and  lieaA^y  grades  of  oats 
haAX  recently  been  undertaken.  The  chemist  has  cooperated  with 
the  agriculturist  in  making  analyses  of  feeding  stuffs,  has  made  a 
study  of  the  respiration  of  stored  apples,  and  begun  a  systematic 
study  of  the  available  fertilit}"  in  the  A-arious  soils  of  the  college 
farm.  He  has  also  had  inspection  Avork  Avith  fertilizers  and  feeding 
stuffs.  The  station  is  testing  milk  for  farmers  in  the  effort  to  main¬ 
tain  the  legal  standard  of  total  solids  and  fat.  The  entomological 
Avork  consists  largely  of  inspection  and  a  study  of  the  distribution, 
habits,  and  methods  of  control  of  the  broAvn-tail  moth. 

The  station  noAv  has  much  better  facilities  for  Avork  than  eATr  be¬ 
fore,  and  a  staff  of  Avorkers  who  are  prosecuting  their  iiwestigations 
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with  vigor.  It  is,  therefore,  in  position  to  render  efficient  aid  to  the 
agriculture  of  the  State  and  to  extend  its  investigations  as  rapidly 
as  funds  are  supplied  for  this  purpose. 

LINES  OF  WORK. 

The  princijial  lines  of  work  conducted  at  the  New  Hampshire 
Station  during  the  past  year  were  as  follows:  Chemistry — study 
of  soils  and  of  yield  of  dr}^  matter  and  digestible  nutrients  in  feeding 
stuffs  and  analysis  of  fertilizers  and  feeding  stuffs;  field  experi¬ 
ments — cultural  experiments  and  variet}^  tests  of  oats,  corn,  and  for¬ 
age  crops;  horticulture — tests  of  varieties  of  muskmelons,  potatoes, 
strawberries,  tomatoes,  and  other  fruits  and  vegetables,  experiments 
in  breeding  and  forcing  vegetables,  and  renovation  of  old  orchards; 
forestry;  feeding  experiments;  entomolog}^ — suppression  of  insect 
pests,  and  a  study  of  the  life  zones  of  the  principal  insects  of  the 
State;  dairying. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 


United  States  appropriation _ .$15,  000.  00 

Fees _  1, 129.  21 

Total _  IG,  129.  21 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  v/ere  Bulletins  102-111,  including  the  Annual  Report  for  1903, 
and  other  bulletins  on  the  following  subjects:  Insect  record  for  1902; 
standard  milk;  Fifteenth  Annual  Report,  1903;  fruit  growing,  with 
a  selected  list  of  varieties  for  New  Hampshire;  forestry;  the  brown- 
tail  moth  in  New  Hampshire;  inspection  of  fertilizers  in  1903; 
the  pernicious  or  San  Jose  scale  insect  in  New  Hampshire;  experi¬ 
ments  in  orchard  management  in  New  England,  and  ten  experiments 
with  potatoes  and  potato  culture  for  New  England. 

NEW  JERSEY. 

New  Jersey  State  Agricultural  Experiment  Station,  New  Brunswick. 

At  Rutgers  College. 

GOVERN  I  NO  BOARD. 

Board  of  Managers:  Governor  Franklin  Murphy,  Acirar/t:;  Austin  Scott,' Aeie 
Brunswiclc;  Edward  F>.  Yoorliees,  Ae?e  Bruns  icicle;  Ephraim  T.  Gill,  Haddon- 
field;  John  F.  Driver,  MuJlica  Hill;  H.  L.  Sahsovich,  Woodhinc;  John  E.  Dar- 
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noil,  MasonviUe :  David  D.  Denise  (Prcsidcuf) ,  Freehold;  James  Neilson,  Few 
Brunsiciek ;  Samuel  P>.  Ketchain  (  V ice-President) ,  Pcomington;  Peter  V.  D. 
Van  Doren,  MiUstejiic;  Ogden  Woodruff,  Elizaheth ;  Melvin  S.  Condit,  Boonton; 
Abram  C.  lloldriun,  Westicood;  Win.  II.  Belcher,  Paterson;  George  E.  De  Camp, 
Roseland;  Cyrus  B.  Crane,  Caldwell;  George  Dorer,  East  Orange;  Jos.  B. 
Ward,  Lyons  Farms;  Philip  ]\I.  Brett,  Jersey  City;  John  Hudson,  Jersey  City; 
Henry  Bell,  Union  Hill;  H.  A.  Gaede,  HohoJeen. 


STATION  STAFF. 


Edward  B.  Voorhees,  D.  Sc.,  D Hector. 
Irving  S.  Upson,  M.  A.,  Chief  Clerk, 
Secretary,  Treasurer. 

Irving  E.  Qiiackenboss,  Assistant  Clerk. 
Louis  A.  Voorhees,  A.  M.,  Chief  Chem¬ 
ist. 

John  P.  Street,  M.  S.,  Associate  Chem¬ 
ist. 

Win.  P.  Allen,  P>.  S.,  Assista}it  Chemist. 
Vincent  J.  Carberry,  Assistant  Chemist. 


George  H.  Burton,  Lahoratory  Assist¬ 
ant. 

John  B.  Smith,  D.  S.,  Entomologist. 

Jacob  G.  Lipman,  A.  M.,  Ph.  D.,  Soil 
Chemist,  Bacteriologist. 

Geo.  A.  Billings,  B.  S.,  Dairy  Ilushand- 
man. 

Mary  A.  Whitaker,  Stenographer  ami 
Typewriter. 

Harry  W.  Williams,  Janitor. 


New  Jersey  Agricultural  College  Experiment  Station,  New  Brunswick. 
Department  of  Rutgers  College. 


GOVERNING  BOARD. 

Board  of  Trustees:  Governor  Franklin  ISIurphy  (ex-officio),  Newark;  W.  S. 
Gummere  (Chief  Justice  of  the  State),  Newark;  R.  H.  McCarter  (Attorney- 
General),  Newark;  Austin  Scott*  (President) ,  New  Brunswick ;  H.  L.  Janeway, 
New  Brunswick ;  Joachim  Elmendorf,  New  York  City;  Samuel  Sloan,  New  York 
City;  II.  W.  Bookstaver,  New  York  City;  R.  F.  Ballantine,  Newark;  David  Bing¬ 
ham,  East  Orange;  T.  G.  Bergen,  Brooklyn,  N.  Y.;  Frederick  Frelinghuysen 
(Treasurer) ,  Newark;  Jonathan  Dixon,  Jersey  City;  James  Neilson,*  New 
Brunswick ;  Roderick  Terry,  New  York  City ;  E.  B.  Coe,  New  York  City ;  J.  B. 
Drury,  New  Brunsiciek;  James  Le  Fevre,  Somerville ;  F.  J.  Collier,  Hudson, 
N.  Y.;  Paul  Cook,*  Troy,  N.  Y.  ;  David  Murray,  New  Brunswick ;  G.  D.  W. 
Vroom,  Trenton;  J.  B.  Kirkpatrick,  Neiv  Brunswick ;  W.  H.  Leupp,*  New  Bruns¬ 
wick;  Peter  Donald,  New  York  City;  J.  P.  Searle,  Neio  Brunswick ;  W.  H.  S. 
Demarest  (Secretary) ,  New  Brunswick;  W.  F.  W'yekoff,  Brooklyn,  N.  Y.;  J.  W, 
Herbert,*  jr.,  Helmetta;  W.  H.  Vredenburgh,  Freehold;  W.  S.  Myers,  New  Bruns¬ 
wick;  F.  ]M.  Voorhees,  EUzahetU;  J.  G.  Cannon,  New  York  City;  J.  I.  Vance, 
Newark;  J.  B.  Mahon,  New  York  City;  W.  H.  Van  Steenbergh,  New  York  City; 
A.  T.  Clearwater,  Kingston,  N.  Y. 


STATION  STAFF. 


Edward  B.  Voorhees.  D.  Sc.,  Director. 
Julius  Nelson,  Ph.  D.,  Biologist. 

B^u’on  D.  Halsted,  D.  Sc.,  Botanist, 
Horticulturist. 

Irving  S.  Upson,  M.  A.,  Disbursing 
Clerk,  Librarian. 

H.  Doc.  421,  58-3 - 9 


.John  B.  Smith,  D.  Sc.,  Entomologist. 
Jacob  K.  Shaw,  B.  S.  Agr.,  Field  As- 
sistant. 

Earle  J.  Owen,  B.  S.,  Field  Assistant. 
xVugusta  E.  Meske,  Stenographer  and 
Typewriter. 
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GENERAL  OUTLOOK. 

The  principal  clevelopment  of  the  work  of  the  N’ew  Jersey  stations 
during  the  past  fiscal  year  has  been  along  the  lines  of  greater  effi¬ 
ciency  in  the  investigations  already  established.  The  study  of  means 
for  eradicating  the  mosquito  pest,  which  has  been  continued  since 
1902  with  a  special  State  appropriation  of  $10,000,  ends  this  year. 
The  results  of  this  investigation  are  such  as  to  warrant  the  station  in 
urging  upon  the  authorities  of  the  State  a  plan  for  a  systematic 
eradication  of  the  mosquito.  Much  interest  has  been  taken  in  this 
work,  not  only  by  the  authorities  in  many  States  in  this  country,  but 
by  those  of  foreign  countries.  The  vmrk  of  the  entomologist  on 
sprays  for  San  Jose  scale  resulted  in  a  practical  failure  of  the  liine- 
sulphur-salt  wash  on  peaches  and  pears  this  year,  while  the  use  of 
crude  oil  gave  good  results. 

The  studies  on  the  improvement  of  soils,  especially  those  concerned 
with  soil  bacteriology,  are  of  great  importance.  Studies  are  being 
made  of  nitrogen  assimilation  in  the  soil  by  means  of  nonsymbiotic 
bacteria.  The  bacteriologist  finds  these  widely  distributed  over  the 
country.  He  has  discovered  a  new  form  of  bacteria  which  assimi¬ 
lates  nitrogen  more  rapidly  than  Beijerinck’s ;  and  has  discovered 
that  bacteria  may  assimilate  nitrogen  without  being  in  symbiotic 
relations  with  other  bacteria,  which  Beijerinck  said  was  impossible. 
The  soil  conditions  he  finds  have  much  to  do  with  their  action,  and 
this  2ioints  toward  the  important  relation  which  culture  has  to  fertil¬ 
ity,  and  the  reason  of  it.  The  stations  have  recently  commenced 
cooperating  with  farmers  in  studying  the  question  of  forage  crops 
on  the  light  soils  of  the  State,  and  methods  of  improving  soils  by 
means  of  inoculation  and  the  growing  of  leguminous  plants.  They 
have  continued  to  cooperate  Avith  this  Office  in  irrigation  investi¬ 
gations,  and  haAT-e  begun  experiments  on  truck  crops  in  cooperation 
with  the  Bureau  of  Plant  Industry  of  this  Department.  The  last 
legislature  increased  the  appropriation  for  the  State  Station  from 
$19,500  to  $24,500.  There  is  also  a  State  appropriation  of  $3,000  for 
nursery  inspection  which  is  turned  over  to  the  station.  The  repairs 
to  the  station  laboratory  building  necessitated  by  the  fire  are  nearly 
completed.  The  station  library  is  now  housed  in  a  new  $50,000 
college  library  building. 

The  NeAV  Jersey  stations  continue  to  stand  in  close  relation  to  the 
farmers  and  horticulturists  of  the  State  and  enjoy  the  hearty  moral 
and  financial  support  of  their  constituents.  The  ease  with  Avhich 
they  secure  the  appropriations  necessary  for  their  Avork  is  an  indica¬ 
tion  of  the  high  degree  of  confidence  Avhich  these  stations  enjoy. 
They  are  aggressiA^e  in  attacking  questions  of  local  importance,  and 
at  the  same  time  are  carrying  on  several  lines  of  inA^estigation  of 
high  scientific  A^alue. 


NEW  JEESEY. 
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The  principal  lines  of  work  conducted  at  the  Xew  Jersey  stations 
during  the  past  year  were  as  folloAvs:  Cliemistiy — study  of  adulter¬ 
ants  of  feeding  stuffs,  chemical  composition  and  relative  value  of  the 
various  kinds  of  lime  used  in  the  State,  methods  of  examining  insecti¬ 
cides,  studies  of  the  losses  of  nitrogen  in  barnyard  manures;  biol¬ 
ogy — 03\ster  culture ;  botany — breeding  of  corn,  beans,  and  tomatoes ; 
anabasis  of  fertilizers,  foods,  and  commercial  feeding  stuffs;  pot  and 
field  experiments — forage  crops,  soiling  crops,  experiments  with  fer¬ 
tilizers  and  garden  crops,  experiments  with’ barnj^ard  manures;  horti¬ 
culture — cultural  experiments  with  orchard  and  small  fruits,  orna¬ 
mentals  and  vegetables,  cross  fertilization  of  eggplants,  sweet  corn, 
cucumbers,  and  tomatoes;  diseases  affecting  beans,  potatoes,  sweet 
potatoes,  and  other  garden  vegetables;  diseases  of  animals;  entomol¬ 
ogy — study  of  mosquitoes  and  methods  of  eradicating  them,  study  of 
tlie  rose  scale,  orchard  insects,  and  the  use  of  insecticides ;  dairy  hus- 
bandiw — breeding  up  a  dairy  herd,  studj^  of  domestic  pasteurizing 
methods  and  the  care  of  milk  in  the  home,  feeding  dairy  cows,  includ¬ 
ing  the  investigation  of  legumes  as  substitutes  for  purchased  feeds; 
bacteria  of  soils,  and  irrigation, 

INCOME. 

The  income  of  the  stations  during  the  past  fiscal  3"ear  was  as  follows : 
state  Station:  State  appropriation  (fiscal  year  ended 


October  31,  1904) _ «  $26,  000 

College  Station :  United  States  appropriation _  15,  000 

Total _  41,000 


A  reiiort  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance- with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  these  stations  received  during  the  past  fiscal 
year  were  Bulletins  IGd-lTl,  including  the  following  subjects:  Field 
experiments  with  nitrate  of  soda  on  forage  crops  and  on  market 
garden  crops,  concentrated  feeding  stuffs,  the  proper  disposal  of  sew¬ 
age  wastes  in  rural  districts,  some  of  the  newer  fungicides,  anabases 
of  commercial  fertilizers,  insecticides  and  their  uses,  experiments  in 
crossing  sweet  corn,  and  the  common  mosquitoes  of  Kew  JerseiL 


o  Includiug  special  appropriation  for  mosquito  investigation. 
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NEW  MEXICO. 

Agricultural  Experiment  Station  of  New  Mexico,  Mesilla  Park. 
Department  of  New  Mexico  College  of  Agriculture  and  Mechanic  Arts. 

GOVERNING  BOARD. 

P>oard  of  Regents:  Granville  A.  Richardson  {President) ,  Roswell;  PI.  B.  Holt 
(t^ecrctari/  and  Treasurer) ,  Las  Cruces;  Seaman  Field,  Deming;  Jose  Lucero, 
Las  Cruces;  J.  M.  Webster,  Ilillshoro.  Advisory  Members:  Gov.  Miguel  A. 
Otero,  t;anta  Fe;  J.  PT’ancisco  Chaves  {Superintendent  of  Piihlic  Instruction) , 
Santa  Fe. 

STATION  STAFF. 


Luther  Foster,  M.  S.  A.,  Director. 
John  J.  Vernon,  M.  S.  Agr.,  Agricul¬ 
turist. 

E.  O.  V/ooton,  A.  iM.,  Botanist. 

John  D.  Tinsley,  B.  S.,  Vice-Director ; 

S o Us,  iMcteorolog is t . 

Fabian  Garcia,  B.  S.,  Horticulturist. 
Joim  M.  Scott,  B.  S.,  Assistant  Animal 
H  ushandman. 


R.  Fred  Hare,  M.  S.,  Chemist. 

F.  O.  Woodruff,  A.  M.,  Assistant  Chem¬ 
ist. 

A.  E.  Lovett,  B.  S.,  Assistant  in  Irriga¬ 
tion. 

Francis  E.  Lester,  Registrar. 

J.  O.  Miller,  B.  S.,  Assistant  Registrar. 
Pinckney  Ford,  Stenographer. 


GENERAL  OUTLOOK. 


x\s  heretofore,  the  work  of  the  New  Mexico  Station  during  the  past 
fiscal  year  has  centered  around  irrigation,  especial  attention  being 
given  to  pumping — methods,  cost,  economy.  The  profitableness  of 
this  method  of  securing  water  for  irrigation  in  this  region  seems  to 
de]3end  mainly  upon  the  cost  and  elRciency  of  fuel,  Avhich  is  scarce. 
The  various  available  fuels  are  being  tested,  as  well  as  different  forms 
of  engines,  pumps,  and  other  apparatus,  and  the  size  of  bores.  As  a 
source  of  supply  for  supplementing  gravity  irrigation  on  high-value 
crops  the  economy  of  pumped  water  seems  assured.  Whether  it  will 
be  ]n‘ofitable  as  the  sole  source  of  supply  for  general  extensive  farm¬ 
ing  remains  to  be  demonstrated.  The  pumping  plant  of  the  station 
is  proving  of  great  value  in  the  experimental  work  in  providing  an 
adequate  supply  of  water  at  all  seasons,  whereas  formerly  the  river 
supply,  vdiich  was  the  sole  reliance,  frequently  proved  inadequate  at 
critical  periods  of  drought.  Onions  have  been  raised  at  the  station 
at  a  net  profit  of  $500  per  acre  with  water  pumped  at  a  cost  of  $15 
per  acre.  The  cost  and  net  returns  with  other  crops  are  being  studied. 
Irrigation  investigations  are  being  conducted  in  cooperation  with 
this  Office. 

There  have  also  been  studies  of  range  and  grazing  problems  and 
experiments  with  truck  crops  in  cooperation  with  the  Bureau  of 
Plant  Industry  of  tliis  Department,  feeding  experiments  with  dairy 
coAvs  and  beef  steers,  chemical  studies,  investigations  of  soils,  includ¬ 
ing  alkali  and  drainage.  The  studies  of  soil  moisture  and  methods 
of  irrigation  have  involved  many  ncAv  methods  and  necessitated  the 
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devising  of  new  pieces  of  apparatus.  Members  of  the  staff  have  par¬ 
ticipated  in  fanners’  institute  work,  but  at  a  considerable  disadvan¬ 
tage  oAving  to  the  high  cost  of  travel.  Exhibits  of  photographs, 
equipment,  apparatus,  and  herbarium  specimens  Avere  made  at  St. 
Louis.  A  number  of  changes  in  the  staff  of  the  agricultural  and 
cliemical  departments  have  occurred,  but  all  positions  are  noAV  filled. 

The  XeAv  Afexico  Station  is  making  considerable  improAXunent  in 
the  organization  of  its  staff  and  in  securing  equipment  suited  to  its 
needs,  and  it  has  in  hand  a  large  amount  of  important  Avork.  Hoav- 
eAxr,  it  is  still  much  hampered  by  lack  of  facilities  and  funds  in  some 
of  its  departments.  The  act  appropriating  $25,000  for  college  build¬ 
ings  has  been  declared  unconstitutional,  and  the  tax  levy  Avhich  Avas 
expected  to  yield  $15,000  has  given  only  $11,200.  The  station  is  at¬ 
tracting  increased  attention  among  the  farmers  of  the  Territory,  who 
are  making  demands  on  it  Avhich  can  not  be  met  until  more  liberal 
funds  are  provided. 

LINES  or  AAmRK. 

The  principal  lines  of  Avork  conducted  at  the  NeAv  Mexico  Station 
during  the  past  year  Avere  as  folloAvs:  Chemistry — chemical  survey 
of  the  Avaters  of  the  Territory,  analytical  Avork,  study  of  the  ash  of 
natiAX  plants;  field  experiments — alfalfa,  grasses  for  lawns  and  pas¬ 
tures,  cereals,  soil  renoA^ators,  forage  crops;  soils;  feeding  experi¬ 
ments  Avith  dairy  coats,  steers,  and  sheep  to  test  the  value  of  various 
grains  and  forage  crops  for  soiling  and  for  dry  feed;  horticulture — 
culture,  pruning,  spraying,  and  irrigation  of  orchard,  vineyard,  and 
small  fruits,  Axgetable  culture,  tests  of  shrubs,  floAvers,  and  forest 
trees ;  botany — range  problems ;  entomology ;  and  irrigation. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  follows : 


United  States  appropriation _ $15,000.00 

Farm  products _  1,  827.  61 

Miscellaneous _  250.  00 


Total _  17,  077.  61 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  jirescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
Avere  Bulletins  44-50.  These  include  tAvo  reports  on  soil-moisture 
iuAXstigations,  and  the  folloAving  other  bulletins :  Ash  analyses  of 
some  NeAv  Mexico  plants,  pumping  for  irrigation  from  Avells,  canai- 
gre,  shade  trees  and  other  ornamentals,  and  steer  and  lamb  feeding. 
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XEW  XOIIK. 

New  York  Agricultural  Experiment  Station,  Geneva. 

GOVERNING  BOARD. 

Board  of  Control:  Stephen  IT.  Hammond  (President),  Geneva;  W.  OTTanlon 
(Heeretarij  and  Treasurer),  Geneva;  Governor  Benj.  B.  Odell,  ir,,  Albany; 
Jens  Jensen,  Binghamton;  Thos.  B.  Wilson,  Halls  Corners;  F.  C.  Schraub,  Low- 
ville;  C.  Willis  Ward,  Queens;  Edgar  G.  Dnsenbury,  Portville;  Milo  IT.  Olin, 
Perry;  Irving  Rouse,  Rochester;  Lyman  P.  ITaviland,  Camden. 


STATION 

W.  IT.  Jordan,  D.  Sc.,  Director. 

G.  W.  Cburcbill,  Agriculturist,  8uper- 
intendent  of  Labor. 

W.  P.  Wheeler,  Animal  Industry. 

H.  A.  Harding,  M.  S.,  Bacteriologist. 

M.  J.  Prueba,  Ph.  B.,  Assistant  Bacte¬ 
riologist. 

F.  C.  Stewart,  M.  S.,  Botanist. 

H.  J.  Eustace,  B.  S.,  Assistant  Bota- 
n  ist. 

L.  L.  Van  Slyke,  Ph.  I).,  Chemist. 

E.  B.  Hart,  B.  S.,  Associate  Chemist. 

W.  H.  Andrews,  B.  S.,  Assistant  Chem¬ 
ist. 

F.  D.  Fuller,  B.  S.,  Assistant  Chemist. 

C.  W.  Mudge,  B.  S.,  Assistant  Chemist. 

A.  TI.  Hortc 


STAFF. 

A.  J.  Patten,  B.  S.,  Assistant  Chemist. 

G.  A.  Smith,  Dairy  Expert. 

F.  H.  Hall,  B.  S.,  Editor  and  Librarian. 

r.  J.  Parrott,  A.  M„  Entomologist. 

IT.  E.  Hodgkiss,  B.  S.,  Assistant  Ento¬ 
mologist. 

S.  A.  Beach,  M.  S.,  Horticulturist. 

N.  O.  Booth,  B.  Age.,  Assistant  Horti¬ 
culturist. 

O.  M.  Taylor,  Foreman  in  Horticul¬ 
ture. 

F.  A.  Sirrine,®  M.  S.,  Special  Agent. 

F.  E.  Newton,  Clerk  and  Stenographer. 

Jennie  Terwilliger,  Clerk  and  Stenog¬ 
rapher. 

.Julia  E.  Hoey,  Junior  Clerk. 

,  Computer. 


GENERAL  OUTLOOK. 

The  Xew  York  State  Station  has  iiiacle  good  progress  during  the 
past  jTar,  and  has  published  a  number  of  bulletins  of  great  value  to 
agriculture.  Among  the  investigations  which  have  been  closed  or 
liave  yielded  results  worthy  of  publication  are  the  following:  Study 
of  chemical  changes  in  the  souring  of  milk  and  their  application  to 
the  manufacture  of  cottage  cheese,  resulting  in  a  process  wdiereby 
excellent  cottage  cheese  may  be  made  from  fresh  milk  within  half  an 
hour;  studies  on  the  chemical  changes  in  the  home-making  of  cider 
vinegar;  experiments  in  thinning  apples,  showing  the  process  to  be 
of  doubtful  utility  except  in  case  of  very  heavy  setting  of  fruit  or 
where  choice  fruit  can  be  made  to  command  an  extra  price;  experi¬ 
ments  in  shading  strawberries,  resulting  generally  in  poor  fruit  and 
decreased  yield;  tests  of  apples  in  storage;  investigations  of  gas 
formation  in  canned  peas,  the  trouble  found  to  be  due  to  the  action 
of  bacteria  and  successfully  prevented  by  pro(‘essing  the  cans  at 
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24-0°  F.  for  minutes;  stud}^  of  tlie  effect  of  mineral  nutrients 

in  poultry  feeding,  slioAving  the  veiy  great  utility  of  grit  and  a  free 
supply  of  other  mineral  matter  for  young  chicks;  experiments  in 
spraying  potatoes,  with  very  profitable  gains  from  the  process  both 
in  the  station  tests  and  in  cooperation  with  farmers;  tests  of  fall 
spraying  with  sulphur  washes,  ydiich  can  be  safely  applied  in  the  fall 
on  hardy  varieties  of  fruit  trees. 

The  station  has  inaugurated  considerable  new  work,  including 
among  other  things  a  study  of  the  applicability  of  specific  grayity  as 
a  test  in  seed  selection,  a  study  of  the  distribution  in  the  soil  of  the 
germs  of  plant  diseases,  classification  of  the  flora  of  Cheddar  cheese, 
experiments  in  the  use  of  bulky  and  succulent  vegetable  feeds  for 
poultry,  tests  of  the  sulphur  wash  as  applied  to  insects  other  than 
the  San  Jose  scale  and  as  a  fungicide,  and  tests  of  some  new  forage 
crops,  especially  on  light  soils.  In  studying  the  causes  of  mottled 
butter  it  has  been  found  that  this  condition  is  apparently  due  to  the 
action  of  salt  on  the  casein  compounds,  which  shrink  under  the 
action  of  the  salt.  The  station  is  also  continuing  a  study  of  the  me¬ 
tabolism  of  phosphorus  in  the  cow.  The  results  already  obtained 
indicate  quite  a  marlmd  relation  between  the  presence  of  phosphorus 
in  the  ration  and  the  production  of  fat.  The  percentage  of  fat  fell 
from  3.6  to  2.2  when  the  bran  compound  containing  the  phospliorus 
was  removed  from  the  ration,  but  the  yield  of  milk  increased,  although 
not  sufficiently  to  keep  up  the  yield  of  total  fat. 

Cooperative  experiments  with  farmers  have  been  continued  on  a 
larger  scale  than  formerly.  These  have  included  tests  of  potato  spray¬ 
ing,  with  profit  in  almost  every  case;  tests  of  the  use  of  lime  and  of 
inoculation  in  the  introduction  of  alfalfa,  the  use  of  lime  giving 
marked  results  in  many  instances  and  the  inoculation  in  a  few  cases ; 
tests  of  different  stocks  for  American  grapes  and  of  dwarf  stocks  for 
apples;  tests  of  the  sod-nudch  system  u.  the  sj^stem  of  tillage  and 
cover  crops  in  managing  apple  orchards ;  and  experiments  with  com¬ 
mercial  fertilizers  in  orchards.  The  investigation  of  cabbage  dis¬ 
eases  in  cooperation  with  farmers  and  with  the  Vermont  Station  have 
been  continued,  as  have  also  the  sugar-beet  experiments  in  coopera¬ 
tion  with  this  Department.  Experiments  on  trucking  crops  have 
been  undertaken  in  cooperation  with  the  Bureau  of  Plant  Industry. 
The  inspection  work  with  fertilizers,  feeding  stuffs,  Paris  green, 
insecticides,  and  creamery  glassware  have  been  continued.  The  ferti¬ 
lizer  law  has  been  so  changed  as  to  make  the  commissioner  of  agri¬ 
culture  responsible  for  the  prosecution  of  fraudulent  cases.  The 
station  has  completed  the  rebuilding  of  its  barns  and  outbuildings, 
wdiich  were  destroyed  by  fire,  and  now  has  an  excellent  equipment  in 
this  line. 


136 


KEPOKT  OF  OFFICE  OF  EXPEEIMENT  STATIONS. 


The  Xew  York  State  Station  continues  to  occupy  a  prominent  posi¬ 
tion  among  the  best  of  our  agricultural  stations.  It  has  a  very  efficient 
corps  of  workers,  and  is  pursuing  the  policy  of  conducting  work  of 
highly  scientific  character,  combined  with  a  considerable  amount  of 
work  of  immediate  practical  importance  and  application.  This  pol¬ 
icy  is  giving  the  station  wide  recognition  as  an  institution  for  higher 
investigation,  and  at  the  same  time  in  maintaining  the  interest  of  the 
farmers  of  the  State,  and  helping  them  to  answer  the  important 
practical  problems  that  lie  at  their  doors.  It  is  furnishing  a  good 
illustration  of  the  important  results  which,  may  come  from  liberal 
financial  support  of  a  station  in  enabling  it  to  solve  the  problems  of 
practical  importance  to  agriculture,  and  at  the  same  time  to  conduct 
investigations  of  a  deeper  scientific  significance  which  advance  the 
cause  of  agricultural  science  and  promote  the  investigation  work  of 
the  experiment  stations  as  a  vdiole. 

niNES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Xew  York  State  Sta¬ 
tion  during  the  past  year  were  as  follows:  Chemistry — study  of  prob¬ 
lems  in  cheese  ripening,  of  changes  in  milk,  and  of  fertilizers  and 
feeding  stuffs;  bacteriology — study  of  problems  in  cheese  ripening, 
of  gas  formation  in  canned  peas,  tests  of  methods  for  the  repression 
of  rusty  spot  in  cheese;  meteorology;  fertilizers — study  of  the  pro¬ 
portions  and  forms  of  fertilizing  ingredients  best  suited  to  the  staple 
crops  of  the  State;  analysis  and  control  of  fertilizers;  inspection  of 
feeding  stuffs,  Paris  green,  and  creamery  glassware;  field  experi- 
inents — tests  of  commercial  fertilizers  and  stable  manure  on  crops  in 
rotation,  stud}^  of  crops  grown  on  soils  treated  with  crude  chemicals, 
and  cooperative  tests  of  forage  and  soil-renovating  crops,  variety 
tests  of  cowpeas  and  wheat,  groAvth  of  mother  beets  to  test  the  possi¬ 
bility  of  raising  sugar-beet  seed;  horticulture — study  of  the  cause 
and  effect  of  self-sterility  among  grapes,  effect  of  fertilizers  on  the 
quality  of  straAvberries  and  bush  fruits,  tests  of  various  stocks  for 
native  grapes  and  for  dwarf  apples,  comparison  of  American  and 
Japanese  chestnuts,  use  of  screens  for  shading  strawberries,  experi¬ 
ments  with  apples  in  cold  storage,  breeding  of  grapes,  raspberries, 
currants,  gooseberries,  and  straAvberries,  test  of  lettuce  fertilizers  in 
the  greenhouse,  systems  of  management  in  apple  orchards,  collec¬ 
tion  of  data  to  determine  the  significance  of  correlation  of  parts  as  a 
factor  in  plant  breeding;  diseases  of  plants — investigations  and  ex¬ 
periments  in  the  treatment  of  raspberry  and  blackberry  diseases,  es- 
})ecially  cane  blight,  study  of  diseases  of  apples,  ten-year  test  of  the 
efficiency  of  spraying  potatoes  to  prevent  disease  and  to  increase 
yield,  test  of  repressive  measures  for  black  rot  of  cabbage  and  cauli- 
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fioAver,  AYith  iiiA^estigation  of  soft  rot  of  the  same  plants,  study  of 
Khizoctonia  as  a  cause  of  ])lant  diseases;  feeding  experiments; 
poultry  experiments — study  of  the  effect  and  Auilue  of  different 
classes  of  nutrients  in  poultry  feeding  and  of  inbreeding  and  selec¬ 
tion  as  affecting  egg  production;  entomology — biological  study  of 
the  San  Jose  scale  and  the  development  of  a  successful  and  convenient 
method  for  controlling  this  insect,  experiments  on  the  fertilization 
of  fruit  by  bees,  study  of  the  economic  relations  of  Dactylopius; 
dairying;  and  irrigation. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  folloAvs : 

United  States  appropriation _ $1,  500.  00 

State  approin-iation,  including  balance  from  previous 
year _ _  76,  352.  86 

Total _  77,852.86 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approA^ed. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  Avere  Bulletins  233-252,  and  the  Annual  Report  for  1902.  The 
subjects  treated  in  these  bulletins  are  as  folloAvs:  Rennet  enzym  as  a 
factor  in  cheese  ripening;  experiments  in  curing  cheese  at  different 
temperatures  (Avith  popular  edition)  ;  tAvo  decays  of  stored  apples 
(Avith  popular  edition)  ;  conditions  affecting  chemical  changes  in 
cheese  ripening;  the  role  of  lactic-acid  bacteria  in  the  manufacture 
and  in  the  earl}^  stages  of  ripening  of  Cheddar  cheese;  the  status  of 
phosphorus  in  certain  food  materials  and  animal  by-products,  Avith 
special  reference  to  the  presence  of  inorganic  forms ;  thinning  apples 
(Avith  popular  edition)  ;  some  changes  in  a  ripening  cheese  (popular 
edition  of  Bulletins  214,  215,  219,  231,  230,  and  237)  ;  inspection  of 
feeding  stuffs;  the  importance  of  mineral  matter  and  the  A^alue  of 
grit  for  chicks;  common  diseases  and  insects  injurious  to  fruits; 
potato-sprajfing  experiments  in  1903  (Avith  popular  edition)  ;  spray 
mixtures  and  spra}^  inaGhinery;  chemical  changes  in  the  souring  of 
milk  and  their  relation  to  cottage  cheese  (with  popular  edition)  ;  an 
experiment  in  shading  straAv berries  (Avith  popular  edition)  ;  the 
lime-sulphur-soda  Avash  for  orchard  treatment  (Avith  popular  edi¬ 
tion)  ;  a  SAvelling  of  canned  peas  accompanied  by  malodorous  decom¬ 
position  (Avitii  popular  edition);  director’s  report  for  1903;  the 
nature  of  the  principal  phosphorus  compounds  in  Avheat  bran ;  and  a 
report  of  analyses  of  commercial  fertilizers  for  the  spring  and  fall 
of  1903. 
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Cornell  University  Agricultural  Experiment  Station,  Ithaca. 
Department  of  Cornell  University. 

GOVEKNING  BOAED. 


Board  of  Trustees :  ex  officio — Jacob  Gould  Schurman,*  Ithaca;  Governor, 
Lieutenant-Governor,  Speaker  of  the  Assembly,  Superintendent  of  Public  Instruc¬ 
tion,  Commissioner  of  Agriculture,  Alhany ;  President  of  State  Agricultural 
Society,  FayettevUle;  Librarian  of  the  Cornell  Library,  7f/iaca;  Samuel  D.  Hal- 
liday,  Ithaca;  Henry  B.  Lord,  Ithaca;  Andrew  D.  White,  Ithaca;  Andrew  Car¬ 
negie,  5  West  Fifty-first  street,  Netn  York  City;  George  R.  Williams,  Ithaca; 
R.  H.  Treman,  Ithaca;  George  B.  Turner,  Auhurn;  Win.  H.  Sage,  Alhany;  A.  C. 
Barnes,  SI  Washington  Place,  Yeiv  York  City;  Harry  L.  Taylor,  Buffalo;  Hiram 
W.  Sibley,  Triangle  Building,  Roehester;  Stewart  L.  Woodford,  18  Wall  street, 
Keio  York  City;  Walter  C.  Kerr,  26  Cortlandt  street,  Neiv  York  City;  Henry  R. 
Ickelheimer,  Box  2854,  Yeio  York  City;  Chas.  G.  Wagner,  Binghamton;  F.  C. 
Cornell,*  Ithaca;  Chas.  S.  Shepard,  Yeio  Haven;  R.  B.  Williams,  Ithaca;  Myn- 
derse  Van  Cleef,  Ithaca;  Joseph  C.  Hendrix,  Rational  Bank  of  Commerce,  Reio 
York  City;  Frank  H.  Hiscock,  Syracuse;  Willard  Beahan,  220  West  W ashington 
street,  Winona,  Minn.;  John  De  Witt  Warner,  Rew  York  City;  C.  E.  Treman, 
Ithaca;  Chas.  H.  Blood,  Ithaca;  Henry  W.  Sackett,  154  Rassaii  street,  Rem  York 
City ;  Ruth  Putnam,  care  of  G.  P.  Putnands  Sons,  29  V/est  Tiventy-third  street, 
Rew  York  City;  Henry  M.  Sage,  Alhany;  L.  O.  Howard,  V.  S.  Department  of 
Agriculture,  Washington,  D.  C.;  Emmons  L.  Williams*  {Secretary-Treasurer) , 
Ithaca. 

STATION  STAFF. 


L.  H.  Bailey,  M.  S.,  Director. 

John  H.  Comstock,  B.  S.,  Entomologist. 

H.  H.  Wing,  M.  S.  Age.,  Animal  II us- 
handman. 

G.  F.  Atkinson,  Ph.  B.,  Botanist. 

John  Craig,  M.  S.  Age.,  Horticulturist. 

T.  F.  Hunt,  M.  S.,  D.  Age.,  Agronomist. 

R.  A.  Pearson,  M.  S.  Age.,  Dairy  In¬ 
dustry. 

Jay  A.  Bonsteel,  Ph.  D.,  Soil  Investi¬ 
gations. 

Mark  V.  Slingerland,  B,  S.  Age.,  En¬ 
tomologist. 

G.  W.  Cavanaugh,  B.  S.,  Chemist. 

J.  E.  Rice,  B.  S.  Age.,  Poultry  IIus- 
handman. 


J.  L.  Stone,  B.  S.  Age.,  Assistant  Ag¬ 
ronomist. 

Samuel  Fraser,  Assistant  Agronomist. 

H.  IT.  Whetzel,  A.  B.,  Assistant  Plant 
Pathologist. 

John  W.  Gilmore,  B.  S.  A.,  Assistant 
Agronomist. 

J.  A.  Bizzell,  Ph,  D.,  Assistant  Chem¬ 
ist. 

S.  W.  Fletcher,  Ph.  D.,  Assistant  Hor¬ 
ticulturist. 

John  M.  Trueman,  B.  S.  Age.,  Assist¬ 
ant  Animal  Hushandman,  Dairy 
Industry. 

Chas.  E.  Hunn,  Assistant  Horticultur¬ 
ist. 


GENERAL  OUTLOOK. 

The  past  year  has  been  largely  one  of  reorganization  at  the  Cornell 
Station.  In  the  department  of  agTonoiny  much  time  has  been  devoted 
to  getting  the  new  farms  in  shape  for  investigation.  ,  A  large  amount 
of  work  in  breeding  timotlw  has  been  started.  About  12,000  seed¬ 
lings  grown  from  seed  secured  from  different  parts  of  this  country, 
Europe,  Australia,  and  other  foreign  countries  have  been  transplanted 
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Plate  111. 


Fig.  1.— Timothy  Breeding  Plats  at  Cornell  Station. 


Fig.  2.— Timothy  Plants,  Showing  Variation  Due  Largely  to  Seed  Selection. 


'  f. 
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Plate  iV. 


Fig.  1.— Cornell  Station— Cowpea  Roots,  Showing  Imperfect  Inoculation  First 

Year. 


Fig.  2.— Cowpea  Roots  from  Same  Field,  Showing  Abundant  Tubercles  Second 

Year. 
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from  the  greenhouses  to  hills  feet  apart,  and  already  sho^y  great 
variations  (PL  III).  Work  has  also  been  started  in  l^reeding  roots 
of  different  kinds,  testing  different  ways  of  seeding  alfalfa,  inoculat¬ 
ing  soil  (PL  IV),  utilizing  manure,  etc.  In  animal  husbandry  the 
studies  on  the  effect  of  improved  feed  and  care  on  the  production  of 
milk  and  fat  have  been  closed.  Experiments  in  economic  l)eef  pro¬ 
duction  Avili  now  be  taken  up.  The  horticultural  work  includes  a  con¬ 
tinuation  of  experiments  in  forcing  A^egetables,  spraying,  and  studies 
of  new  fruits,  and  some  new  Avork  in  groAving  A^egetables  under  shade 
and  in  the  greenhouse.  The  liorticulturist  is  also  largely  engaged  in 
cooperation  Avith  the  soil  expert  and  the  Bureau  of  Soils  of  this  De¬ 
partment  in  making  suiweys  of  orchards  Avith  reference  to  soil 
conditions  and  the  yield  of  fruit.  The  chemist  has  continued  to 
cooperate  Avith  the  Bureau  of  Chemistry  of  this  Department  in 
studying  the  effect  of  enAuronment  on  the  chemical  composition  of 
sugar  beets,  and  Avill  take  up  in  cooperation  with  the  agronomist  of 
the  station  and  a  canning  factory  studies  of  the  effect  of  selection 
on  the  sugar  content  of  SAveet  corn.  He  plans  also  to  make  a  chemical 
study  of  alfalfa  soils.  The  entomologist  has  continued  his  studies 
on  the  most  troublesome  insects  of  the  State,  especially  those  affecting 
grapes.  He  has  found  a  remedy  for  the  berry  moth,  a  neAv  and 
troublesome  insect  of  the  grape,  and  is  studying  noAV  a  neAV  maggot 
which  Avorks  in  the  bud  of  grapes  and  causes  them  to  fall  off.  The 
poultry  iuA^estigations  Avill  include  studies  of  the  effect  of  Avarm 
houses,  cost  of  egg  production,  and  other  economic  ]3roblems.  The 
poultry  department  has  been  A^ery  much  enlarged  and  iieAV  buildings 
haA^e  been  erected  for  its  accommodation. 

The  extension  AAmrk  of  the  college  of  agriculture  has  been  continued 
as  heretofore,  but  it  is  now  recognized  as  a  department  of  college  Avork 
clearly  distinct  from  that  of  investigation.  The  present  director 
recognizes  three  departments  in  the  college  of  agriculture,  viz,  the 
experiment  station,  as  the  department  of  investigation ;  the  four-year 
college  course  and  the  special  courses,  as  the  department  of  instruc¬ 
tion  ;  and  the  short  courses,  nature-study  courses,  demonstration  Avork, 
and  other  popular  Avork,  as  the  department  of  extension.  Much 
progress  has  been  made  during  the  year  in  organizing  the  Avork  of 
these  different  departments,  proA’iding  neAv  equipment,  and  employ¬ 
ing  additional  specialists  for  the  different  lines  of  instruction  and  in- 
A^estigation.  The  last  legislature  appropriated  $250,000  for  the  col¬ 
lege  of  agriculture.  This  aauII  be  deAmted  largely  to  the  erection  of 
neAv  agricultural  buildings  on  a  portion  of  the  old  farm,  in  front  of 
the  farm  barn  and  adjacent  to  the  A^eterinary  college.  With  these 
liberal  funds  for  the  deAxdopment  of  the  agricidtural  AVork,  AAdth  a 
much  stronger  organization  than  eA^er  before,  and  A\dth  a  clearer  dis¬ 
tinction  betAveen  the  station  AA'ork  and  that  of  the  other  departments 
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of  the  college  of  agriculture,  the  outlook  for  the  work  of  investiga¬ 
tion  at  the  Cornell  Station  is  very  bright. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Cornell  Station  dur¬ 
ing  the  past  year  were  as  follows:  Chemistry — study  of  soils,  sugar 
content  of  beets  and  sweet  corn,  feeding  stuffs,  dair}^  products,  insec¬ 
ticides;  fertilizers;  field  experiments — tests  of  rotations,  legumes,  and 
fertilizers,  tillage  and  fertilizer  experiments  with  potatoes,  beans, 
buckwheat,  etc.,  jilat  experiments  with  grasses ;  horticulture — forcing 
strawberries,  tree  fruits,  and  mushrooms,  studies  of  Japanese  plums 
and  methods  of  spraying ;  diseases  of  plants — fungus  diseases  of  forest 
and  shade  trees,  study  of  the  role  of  fungi  in  rendering  available  the 
plant  food  in  dead  wood,  study  of  edible  fungi  and  of  numerous  fun¬ 
gus  and  bacterial  diseases  of  vegetables;  feeding  experiments — dairy 
coAVS,  sheeii,  and  SAvine;  diseases  of  animals;  poultry  experiments — ■ 
crossing  of  breeds,  experiments  in  the  cost  of  egg  production  and  on 
the  effect  of  early  molting  on  lajdng  in  the  early  fall  and  Avinter; 
entomology — study  of  the  life  history  of  seA^eral  economic  insects, 
spraying  experiments ;  and  dairying. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  folloAvs : 


United  States  appropriation _ $13,  500.  00 

State  appropriation _ «23,  3:33,  3-1 

Total  _  3G,  833.  34 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  receiA-ed  during  the  past  fiscal  year 
Avere  Bulletins  211-218,  and  the  Annual  Keport  for  1903.  The  sub¬ 
jects  of  the  bulletins  are  cooperatiA^e  poultry  experiments — the  yearly 
records  of  three  flocks,  second  report  on  cooperative  records  of  the 
cost  of  producing  eggs,  methods  of  milking,  the  ribbed  cocoon  maker 
of  the  apple,  the  grape  leaf  hopper,  spraying  experiments,  spray 
calendar,  and  onion  blight. 

«  Estimated  amoiuit  of  State  and  other  appropriations,  not  included  in  Hatch 
fund,  spent  for  experimental  purposes. 
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NORTH  CARO  TINA. 

North.  Carolina  Agricultural  Experiment  Station,  West  Raleigh. 
Department  of  North  Carolina  College  of  Agriculture  and  IMeclianic  Arts. 

GOVERNING  BOARO. 

S.  L.  Patterson,  Commissioner  of  Agriculture  (Chairman) ,  Raleigh;  T.  K. 
Plainer  (Secretary,  ex  officio) ,  Raleigh. 

Board  of  Agriculture:  John  M.  Forehand,  Roelcyhoek ;  J.  R.  Stokes,  Windsor: 
Win.  Diiriii,  Reichern;  C.  N.  Allen,  Auhurn;  R,  W.  Scott,  Atclville;  A.  T. 
McCalluin,  Red  Springs;  J.  P.  McRae,  Laurinljurg ;  R.  L.  Doughton,  Laurel 
Springs;  W.  A.  Crahain,  Alachpelah ;  A.  Cannon,  Horseshoe. 

Board  of  Visitors:  W,  S.  Primrose  (President) ,  Raleigh;  R.  L,  Smith 
(Secretary) ,  Albemarle;  D.  A.  Tompkins,  Charlotte;  Frank  AYood,  Edenton; 
E.  M.  Koonce,  Jacksonville ;  W.  II.  liagan.  High  Point;  David  Clark,  Charlotte; 
George  Howard,  Tarhoro;  W.  J.  Peele,  Raleigh;  J.  Frank  Ray,  Franklin; 
Chas.  W.  Gold,  TF/7.yo/? ;  S.  L.  Patterson  (Commissioner  of  Agriculture,  ex 
cfficio),  Raleigh;  Geo.  T.  Winston  (President  of  College,  ex  officio),  Raleigh. 

STATION  STAFE. 


B.  W.  Kilgore,  M.  S.,  Director. 

W.  A.  Withers,  A.  M.,  Chemist. 

C.  W.  Burkett,  M.  S.,  Ph.  D.,  Agricul¬ 
turist. 

W.  F.  Massey,  C.  E.,  Horticulturist. 
Tait  Butler,  V.  S.,  Ycterinarlan. 

F,  Sherman,  jr.,  B.  S.  A.,  Entomologist. 
F.  L.  Stevens,  M.  S.,  Pii.  D.,  Biologist. 
C.  Walker,  Pii.  D.,  Assistant  Chemist. 


J.  C.  Kendall,  B.  S.,  Assistant  in  Dairy¬ 
ing. 

J.  S.  Jeffrey,  Poultryman. 

B.  S.  Skinner,  Farm  Superintendent. 

B.  P.  Walton,  Superintendent  of  Agri¬ 
cultural  Experimental  Work. 

Gordon  M.  Bentley,  M.  A.,  Assistant 
Entomologist. 

A.  F.  Bowen,  Bursar. 


GENERAL  OUTLOOK. 

The  North  Carolina  Station  has  made  satisfactory  progress  along 
the  lines  indicated  in  the  last  report  of  this  Office.  The  college  and 
station  farm  work  has  been  separated,  and  for  the  station  a  system 
of  between  GOO  and  700  permanent  plats,  ranging  from  one- fortieth 
to  one-tenth  acre  eacli,  has  been  established.  On  these  the  rotation, 
fertilizer,  cultivation,  adaptation,  and  variety  testing  experiments 
Vfill  be  carried  on.  Considerable  work  with  live  stock  has  been 
started,  cattle  feeding  for  milk  production  being  made  a  permanent 
feature  of  the  investigation.  An  attempt  is  being  made  to  build  up 
a  good  dairy  herd,  the  expense  of  which  vrill  be  paid  from  college 
funds  and  the  sale  of  milk.  A  preliminaiw  bulletin  has  been  issued 
on  the  feeding  experiments  Avith  horses  and  nudes,  Avhich  have  been 
in  progress  for  about  tAvo  years.  The  results  so  far  obtained  Avith 
the  59  rations  tested  indicate  that  the  forage  crops  groAvn  in  Xorth 
Carolina  are  Avell  adapted  to  the  feeding  of  horses  and  mules,  and 
being  available  for  eATry  farmer  it  is  unnecessary  to  purchase  feed- 


142 


EEPORT  OF  OFFICE  OF  EXPEKIMENT  STATIONS. 


ing  stuffs  outside  of  the  State.  On  the  new  college  farm  165  acres 
are  being  devoted  to  farm  management,  the  attempt  being  to  clear 
and  improve  the  farm  and  bring  the  soil  up  to  a  good  condition  by 
means  of  rotations,  including  a  liberal  use  of  legumes,  and  to  meet 
the  expenses  with  receipts  from  the  sale  of  products.  The  veterina¬ 
rian  is  directing  his  efforts  largely  toward  the  eradication  of  ticks 
bj"  removing  cattle  from  infested  pastures.  As  a  result  of  his  efforts 
two  or  three  counties  were  officially  declared  free  from  ticks  during 
the  past  year. 

The  biologist  is  continuing  investigations  on  tobacco  wilt,  and  has 
undertaken  similar  investigations  on  tlie  cotton  wilt  and  watermelon 
Avilt  in  cooperation  with  the  Bureau  of  Plant  Industry  of  this  De¬ 
partment.  An  attempt  is  also  being  made  to  secure  resistant  varieties 
of  cotton  and  watermelons.  The  station  is  cooperating  also  with  the 
Bureau  of  Chemistry  on  the  effect  of  emdronment  on  the  chemical 
composition  of  sugar  beets,  and  Avith  the  Bureau  of  Soils  in  a  soil 
survey.  The  cooperation  betAveen  the  station  and  the  State  depart¬ 
ment  of  agriculture  continues  to  be  harmonious  and  effectii^e.  The 
three  experiinental  farms  are  still  maintained  by  the  department  of 
f)griculture,  Avhicli  is  continuing  its  experiments  Avith  cotton,  corn, 
peanuts,  tobacco,  grain,  and  forage  plants  at  no  expense  to  the  station. 
Horticultural  investigations  are  being  started  in  a  similar  manner, 
special  attention  being  given  to  truck  crops  and  orchard  fruits.  The 
inspection  Avork  of  the  AHerinarian  and  entomologist  is  largely 
carried  on  with  funds  from  the  State  department  of  agriculture. 
The  facilities  for  poultry  investigations  have  been  considerably 
improved  during  the  year,  and  are  to  be  further  improved  by  the 
erection  of  neAV  poultry  houses.  A  neAV  agricultural  building  for  the 
college  and  station  is  noAv  being  erected.  This  has  been  located  on 
high  ground  someAvhat  apart  from  the  other  college  buildings  where 
there  is  room  for  a  group  of  agricultural  buildings  which  Avill  be 
erected  in  the  near  future.  The  main  building  iioav  under  Avay  Avill 
cost  in  the  Aucinity  of  $80,000  and  will  be  ready  for  occupancy  by  the 
beginning  of  the  next  college  3^ear.  Farmers’  institute  Avork  has  been 
successfully  prosecuted  during  the  year  by  the  college,  the  station, 
and  the  department  of  agriculture,  the  latter  bearing  all  expenses 
aside  from  salaries.  There  has  also  been  a  large  amount  of  Avork  by 
the  agriculturist  in  connection  Avith  the  teachers’  institutes  through¬ 
out  the  State. 

The  staff  of  the  North  Carolina  Station  are  doing  a  large  amount 
of  work  for  the  improvement  of  agricultural  conditions  throughout 
ihe  State.  Much  of  this  work  is  of  a  preliminary  nature,  but  is 
fundamental  to  the  improA’^ement  of  conditions  as  they  now  exist. 
Such,  for  instance,  are  the  cultural  experiments,  the  A^ariety  tests  to 
secure  resistant  crops,  the  experiments  Avith  legumes  as  soil  correct- 
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ives,  the  experiments  in  dairy  management,  and,  in  general,  most 
of  the  work  in  farm  management.  The  station  already  has  a  large 
amount  of  work  started,  and  this  will  necessarily  increase  with  the 
growth  of  the  institution.  The  members  of  the  staff  are  already 
crowded  Avitli  work  owing  to  the  increasing  number  of  students,  and 
the  demands  upon  them  for  lectures  at  farmers’  institutes  and  for 
other  extension  work  are  such  that  it  is  very  important  that  arrange¬ 
ments  be  made  by  which  the  heads  of  departments  will  be  able  to 
devote  themselves  effectively  to  the  station  work.  The  crusade  that 
the  station,  the  college,  and  the  State  department  of  agriculture  are 
making  for  agricultural  education  and  the  improvement  of  rural 
conditions  is  having  a  marked  effect,  and  is  arousing  much  interest 
among  the  people  of  the  State.  Its  continuance  will  necessarily 
make  it  very  important  that  the  work  of  research  shall  be  clearly 
differentiated  from  that  of  instruction  and  that  members  of  the  sta¬ 
tion  staff  shall  be  relieved  of  duties  as  teachers  and  lecturers. 

LINES  OF  WORK. 

The  principal  lines  of  w'ork  conducted  at  the  IN’orth  Carolina  Sta¬ 
tion  during  the  past  year  were  as  folloAvs:  Chemistry — rate  of  nitri¬ 
fication  of  different  nitrogenous  substances  in  different  soils,  methods 
of  analysis;  soils;  held  experiments — variety,  cultural,  and  fertili¬ 
zer  tests  with  cotton,  corn  and  cowpeas,  experiments  with  grasses  and 
forage  plants;  horticulture;  plant  diseases — wilt  of  tobacco  and 
melons;  animal  husbandry — beef  production,  feeding  work  horses; 
diseases  of  animals;  poultry  experiments;  dairying,  and  tests  of  farm 
machinery. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  wnis  as  follows : 

United  States  appropriation _ $15,000.00 

State  appropriation _  a5,  000.  00 

Farm  products _  2, 195.  77 

Total _  22,  195.  77 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

rUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  184-189  on  the  following  subjects:  The  culture  and 
marketing  of  orchard  and  garden  fruits;  the  black  rot  of  the  grape  in 
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North  Carolina  and  its  treatment;  insect  and  fungus  enemies  of  the 
2)each,  2^him,  cherry,  fig,  and  persimmon;  the  culture  of  grapes  and 
small  fruits ;  the  Granville  tobacco  wilt — a  j^reliminary  bulletin ;  and 
feeding  farm  horses  and  mules. 


NOKTII  DAKOTA. 

North  Dakota  Agricultural  Exioeriment  Station,  Agricultural  College. 
Department  of  North  Dakota  Agricultural  College. 

GOVERNING  BOARD. 

Board  of  Trustees:  Alex.  Stern  {President),  Fargo;  G.  S.  Barnes,  Fargo; 
Maynard  Crane,  Cooperstoirn ;  B.  N.  Stone,  Lainoure;  S.  S,  Lyon  {Secretary) , 
Fargo;  Addison  Leach,  Warren;  Chas.  McKissick,  Mayville;  L.  B.  Hanna 
( Treasurer) ,  Fargo. 

STATION  STAFF. 


J.  n.  ’Worst,  LL.  D.,  Director. 

E.  F.  Ladd,  B.  S.,  Chemist. 

C.  B.  Waldron,  B.  S.,  Horticulturist, 
Entomologist. 

H.  L.  Bolley,  M.  S.,  Botanist. 

J.  II.  Shepperd,  M.  S.  A.,  Agriculturist. 
J.  C.  McDowell,  B.  S.  A.,  Assistant  Ag¬ 
riculturist. 

C.  D.  Holley,  M.  S.,  Assistant  Chemist. 
L.  R.  Waldron,  M.  A.,  Assistant  Bot¬ 
anist. 


L.  Van  Es,  M.  D.,  V.  S.,  Veterinarian. 

W.  B.  Richards,  B.  S.  A.,  Assistant  Ani- 
m  a  I  II  u  s  ha  n  d  m  a  n . 

O.  O.  Churchill,  B.  S.,  Assistant  in 
Plant  Breeding. 

Fred  J.  Pritchard,  B.  S.,  Assistajit  Bot¬ 
anist,  Plant  Pathologist. 

Nicholas  Grest,  Farm  Foreman. 

C.  E.  Nugent,  Secretary. 

O.  A.  Thompson,  Superintendent  of 
Edgeley  Substation. 


GENERAL  OUTLOOK. 


There  has  been  no  material  change  during  the  joast  year  in  the 
joolicy  or  work  of  the  North  Dakota  Station.  The  extensive  field  ex- 
jDeriments  have  been  continued,  and  have  included  cultural,  fertilizer, 
and  rotation  exj^eriments  with  many  varieties  of  2)lants.  Direct 
result  from  the  station  work  with  barnyard  manure  is  rendered  ap- 
2)arent  by  the  fact  that  all  the  better  farmers  now  care  for  and  use 
barnyard  manure,  while  only  a  few  years  ago  few  of  them  would  give 
it  any  attention.  The  field  work  also  includes  a  large  number  of 
breeding  ex23eriments,  experiments  in  groAving  flax  and  other  fiber 
j^lants,  work  with  legumes,  and  2)asture  trials.  In  connection  with 
the  field  Avork  the  chemist  is  studying  variations  in  humus,  and  is 
mailing  tests  Avitli  SAveet  corn  to  secure  Auirieties  Avith  higher  sugar 
content  adapted  to  canning.  The  botanist  continues  to  study  flax 
diseases,  is  sj^raying  for  Canada  thistles  and  for  Avild  mustard,  and 
is  studying  smuts  of  small  grains,  rusts  and  other  diseases  of  plants. 
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There  is  considerable  forestry  Avork  and  much  AAT)rk  AAntli  fruits  to 
discover  hardy  varieties.  Strawberries  have  done  well  and  a  rasp¬ 
berry  (Colorado  Ironclad)  has  been  found  that  seems  to  be  hardy 
and  produces  Avell. 

The  station  continues  to  cooperate  Avith  the  Bureau  of  Plant  In¬ 
dustry  of  this  Department  in  the  iiiA^estigation  of  cereals,  forage 
plants,  and  other  ci'ops;  the  introduction  of  improA^ed  varieties  of 
flax,  and  studies  on  the  influence  of  origin  of  red  clover  seed  on  yield 
of  crop;  and  Avith  the  Bureau  of  Soils  in  a  soil  survey. 

The  North  Dakota  Station  is  making  good  progress  considering 
the  limited  funds  at  its  disposal.  There  is  need  of  moneA"  for  addi¬ 
tional  Avork  in  animal  husbandry  and  also  for  the  erection  of  a  horti¬ 
cultural  building,  greenhouses,  and  a  seed  barn.  The  college  is  dis¬ 
posed  to  be  quite  liberal  Avith  the  station,  but  is  itself  cramped 
financially.  The  legislature  last  winter  passed  a  bill  appropriating 
for  the  station  $10,000  in  addition  to  the  appropriation  for  the  Edge- 
ley  Substation,  but  the  goA^ernor  vetoed  the  bill.  The  station  is 
coming  into  close  touch  with  the  farmers  and  is  doing  a  large  amount 
of  A^aluable  Avork  Avhich  they  are  applying  in  practice,  and  it  should 
therefore  have  their  active  support  in  securing  more  liberal  State 
appropriations.  With  the  progress  of  the  station  it  Avill  undoubtedly 
be  desirable  to  more  clearly  differentiate  the  experimental  operations 
on  the  farm  from  those  immediately  connected  Avith  the  courses  of 
instruction  in  the  college. 


LINES  OF  AVORK.  . 


The  principal  lines  of  Avork  conducted  at  the  North  Dakota  Sta¬ 
tion  during  the  past  j^ear  Avere  as  folloAvs :  Chemistry — investigation 
AA  ith  soils  and  fertilizers,  study  of  gluten  content  of  selected  wheats, 
and  of  plant  food  in  soils;  botany — studies  of  grasses  and  forage 
plants  and  noxious  and  poisonous  Aveeds,  seed  control;  field  experi¬ 
ments — rotations,  methods  of  culture,  tests  of  hardy  varieties  of 
cereals  and  forage  plants,  selection  of  seed,  selection  and  improve¬ 
ment  of  potatoes,  sugar  beets,  corn,  clover,  alfalfa,  and  other  farm 
crops ;  plant  breeding — cereals ;  horticulture — variety  tests  of  jiatiA^e 
plums  and  other  fruits  and  of  vegetables,  experiments  Avith  forest 
trees;  analysis  of  foods;  diseases  of  plants — flax  Avilt,  rusts,  smuts, 
etc. ;  animal  husbandry — feeding  experiments  Avith  horses,  mules, 
sheep,  and  pigs,  and  tests  of  the  comparatiA^e  feeding  A^alue  of  brome 
grass  and  timothy;  diseases  of  animals;  dairying;  tests  of  farm 
machinery. 


IT.  Doc.  421,  .58-3- 
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INCOME. 


The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 

United  States  appropriation - $15,  000.  00 

State  appropriation  tor  substation -  750.  00 

Farm  products _  4,  549.  90 

IMiscellaneoiis  -  181.  00 

Total _  20,  480.  90 

A  report  of  tlie  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  wdth  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 

year  were  Bulletins  56-61  and  the  Annual  Report  for  1903.  The 

subjects  of  the  bulletins  were  noxious  weeds  and  how  to  kill  them; 
some  food  products  and  food  adulterations;  some  stock-poisoning 
plants  of  North  Dakota;  trees  and  fruit  in  North  Dakota;  analyses 
of  formaldehyde  sold  in  North  Dakota,  and  scabies  in  sheep  and 
cattle,  and  mange  in  horses.  The  Annual  Report,  in  addition  to  sum¬ 
mary  accounts  of  the  work  of  the  year  in  the  different  departments  of 
the  station,  includes  Bulletin  59. 


OHIO. 

Ohio  Agricultural  Experiment  Station,  Wooster. 

GOVEENING  BOARD. 

Board  of  Control:  D.  D.  White  (President) ,  Castalia;  O.  E.  Bradfute  (Secre- 


tary),  Xenia;  D.  L.  Sampson  (Treasiin 
Alva  Agee,  Wooster. 

STATION 

C.  E.  Thorne,  M.  S.  A.,  Director. 

W.  J.  Green,  Vice-Director ;  Horticul¬ 
turist. 

C.  G.  Williams,  Agriculturist. 

A.  D.  Selby,  Pii.  D.,  Botanist. 

J.  W.  Ames,  B.  S.,  Chemist. 

L.  II.  Goddard,  C.  E.,  Experimentalist. 
II.  A.  Gossard,  M.  S.,  Entomologist. 

W.  H.  Kramer,  Bursar. 

C.  W.  Waid,  B.  S.,  Assistant  Horticul¬ 
turist. 

F.  II.  Ballon,  Assistant  Horticulturist. 

J.  S.  Houser,  B.  S.,  Assistant  Entomol¬ 
ogist. 

F.  A,  Welton,  B.  S.,  A  ssistant  Chemist. 


9,  Cincinnati;  T.  C.  Laylin,  Xorivallc; 

STAFF. 

J.  M.  Van  Hcok,  A.  M.,  Assistant 
Plant  Pathologist. 

William  Holmes,  Farm  Foreman. 

C.  xV  Patton,  Assistant  Foreman;  Me¬ 
teorologist. 

Faye  Blayney,  Mailing  Cleric. 

Mary  M.  Lee,  stenographer. 

Cary  Welty,  Mechanician. 

F.  W.  Glass,  Printer. 

Edward  Mohn,  Superintendent  of  Suh- 
station  (Strongsville) . 

Lewis’  Schultz,  Superintendent  of  Suh- 
station  ( Carpenter) . 

H.  M.  Wachter,  Superintendent  of  Sul)- 
station  (Cerrnantoivn) . 


OHIO. 
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GENERAL  OUTLOOK. 

The  work  of  the  Ohio  Station  for  the  past  year  has  followed  the 
same  general  lines  as  formerly,  attention  being  given  primarily  to 
agronomic  and  horticultural  Avork,  with  related  investigations  in 
botany,  chemistry,  and  entomology.  The  experiments  in  fitting  range 
steers  for  market  have  been  completed.  The  Avork  Avith  liA^e  stock  has 
been  temporarily  discontinued,  but  is  to  be  taken  up  again  as  soon 
as  funds  for  the  purpose  are  aA^ailable.  It  is  realized  that  Avhile  gen¬ 
eral  crops  and  cereals  liaA^e  been  of  leading  importance  in  Ohio,  the 
li  ve-stock  interests  are  large  and  steadily  groAving  and  should  receiAn 
attention  by  the  station. 

The  Avork  of  the  Ohio  Station  in  cooperation  Avith  this  Department 
has  included  during  the  past  year  fiber  investigations  and  studies  of 
the  influence  of  the  origin  of  red-clover  seed  on  the  yield  of  crop  with 
the  Bureau  of  Plant  Industry,  and  a  soil  survey  Avith  the  Bureau  of 
Soils.  There  is  also  a  large  amount  of  work  in  cooperation  with  farm¬ 
ers.  This  has  recently  been  placed  in  charge  of  L.  H.  Goddard,  Avho 
has  been  appointed  experimentalist  of  the  station  and  Avill  also  haA-e 
charge  of  the  test  farm  work.  The  entomologist  resigned  to  return 
to  the  NeAV  York  State  Station,  and  has  been  succeeded  b}^  H.  A.  Goss- 
ard,  late  of  the  Florida  UniA'ersity  and  Station.  The  southeastern 
test  farm  has  been  finally  acquired.  It  is  located  at  Carpenter,  in  the 
northern  part  of  Meigs  County,  about  12  miles  from  the  Ohio  Kiver. 
The  farm  contains  300  acres  of  land,  and  Avill  be  devoted  to  a  stud}^ 
of  the  agricultural  problems  of  the  hill  counties,  special  attention 
being  giA^en  to  the  culture  of  pasture  grasses  and  orchard  fruits. 

The  Ohio  Station  noAv  has  its  field  and  horticultural  Avork  organ¬ 
ized  in  such  a  Avay  as  to  conduct  investigations  simultaneously  at 
Wooster  and  at  three  substations  in  widely  separated  parts  of  the 
State.  It  also  has  an  effective  organization  for  conducting  experi¬ 
ments  in  cooperation  Avith  farmers.  It  is  in  a  position  to  make  good 
use  of  much  larger  funds  to  develop  lines  of  work  Avhich  are  noAV 
giAnn  little  attention.  This  is  especially  true  Avith  regard  to  iiiAnsti- 
gations  in  animal  husbandry. 

LINES  or  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Ohio  Station  during 
the  past  year  Avere  as  folloAvs :  Soils ;  field  experiments — fertilizer  and 
rotation  experiments  Avith  corn,  oats,  Avheat,  potatoes,  tobacco,  and 
leguminous  crops,  A^ariety  tests  of  cereals,  experiments  Avith  coA^er 
crops;  horticulture — growing  Angetables  under  cheese  cloth,  stud}^  of 
175  varieties  of  plums,  forcing  tomatoes,  lettuce,  cucumbers,  and 
muskmelons,  Auxriety  tests  of  Angetables  and  fruits,  orchard  manage¬ 
ment;  plant  breeding  and  selection — corn  and  Avheat;  diseases  of 
plants — Ehizoctonia  in  potatoes,  onion  smut,  grape  rot,  diseases  of 
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ginseng  and  tobacco;  breeding  and  feeding  experiments  with  cattle; 
diseases  of  animals — bovine  tuberculosis,  stomach  worms  of  sheep; 
and  entomology. 

INCOME. 

Tlie  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _  $15,  000.  00 

State  appropriation,  including  balance  from  previous 

year  _  61, 831. 45 

Fees  _ _  355.  70 

Farm  products,  including  balance  from  previous  year_  7,  3.54.  04 
Miscellaneous  -  6,  375.  48 


Total  _  90,  916.  67 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 


PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  135,  136,  139,  141-149,  153,  155,  and  Annual  Ke- 
ports  for  1901,  1902,  and  1903.  The  subjects  of  the  bulletins  were  as 
follows:  Meteorological  summary — press  bulletins — index;  the  Hes¬ 
sian  fly  in  Ohio ;  a  rosette  disease  of  potatoes ;  the  maintenance  of  fer¬ 
tility;  clover  and  alfalfa  seeds;  experiments  with  sulphur  sprays  for 
the  fall  treatment  of  the  San  Jose  scale;  studies  in  potato  rosette; 
vrtrieties  of  strawberries  and  raspberries ;  seed  and  soil  treatment  and 
spray  calendar;  peach  diseases;  the  hardy  catalpa  as  a  farm  crop; 
forcing  tomatoes,  and  silage  u.  grain  for  dairy  cows.  There  was  also 
received  Special  Bulletin  No.  l,pure-food  law  and  rulings  of  the  food 
commissioner. 

OKT^AIIOMA. 

Oklahoma  Agricultural  Experiment  Station,  Stillwater. 

Department  of  Oklahoma  Agricultural  and  Mechanical  College. 

GOVERNING  BOARD. 

Board  of  Regents:  F.  J.  Wikoff  (President),  Stillwater;  Governor  T.  B. 
Ferguson,  Guthrie;  H.  G.  Beard,  Shawnee;  T.  J.  Hartman  (Treasurer),  Deer 
Crcclc;  H.  0.  R.  Brodboll,  Ponca  City;  W.  TI.  Merten,  Guthrie. 


STATION 

John  Fields,  B.  S.,  Director. 

L.  L.  Lewis,  M.  S.,  D.  V.  M.,  Veterina¬ 
rian. 

F.  C.  Burtis,  M.  S.,  Agriculturist. 

O.  M.  Morris,  B.  S.,  Horticulturist. 

W.  R.  Shaw,  Ph.  D.,  Botanist,  Ento¬ 
mologist. 

A.  G.  Ford,  B.  S.,  Chemist. 


STAFF. 

L.  A.  Moorhouse,  B.  S.  A.,  Assistant  in 
Soils  and  Crops. 

J.  F.  Nicholson,  M.  S.,  Assistant  Bac¬ 
teriologist. 

E.  H.  Riley,  B.  Agr.,  Assistant  Animal 
Hushandman. 

J.  B.  Griffing,  B.  S.,  Assistant  Agricul¬ 
turist. 


M.  J.  Otey,  Cleric,  Stenographer. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  V. 


Fig.  1.— Oklahoma  Station  Greenhouses  and  Dairy  Building. 


Fig.  2.— Tennessee  Station  Experimental  Plats. 
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GENERAL  OUTLOOK. 

During  the  past  fiscal  3^ear  the  Oklahoma  Station  has  been  actively 
engaged  in  developing  the  lines  of  work  which  have  been  in  progress 
for  a  number  of  years.  As  an  important  addition  to  the  feeding 
experiments,  the  value  of  Kafir-corn  meal  is  being  tested  as  a  grain 
feed  in  connection  with  prairie  hay  for  horses.  The  experiments  in 
feeding  steers  followed  by  hogs  are  being  continued.  The  acquisi¬ 
tion  of  more  land  for  experimental  purposes  has  enabled  this  station 
to  give  more  attention  to  crop  production,  especially  to  experiments 
with  corn,  milo  maize,  Kafir  corn,  the  smaller  cereals,  cotton,  and 
forage  crops.  The  improvement  of  Kafir  corn  by  breeding  and  selec¬ 
tion  has  been  undertaken,  and  similar  work  with  castor  beans  and  cot¬ 
ton  continued.  The  horticultural  department  is  conducting  a  large 
number  of  variety  tests  with  orchard  and  small  fruits,  and  is  studying 
the  cultivation  and  pruning  of  grapes  and  grape  stocks  for  grafting. 
Sj^ra^dng  experiments  and  tests  of  ornamental  hedge  plants,  fruits, 
grasses,  and  other  plants  are  other  features  of  the  horticultural  work. 
The  work  in  chemistry  and  veterinary  science  has  been  continued  as 
heretofore,  and  a  study  of  the  bacteria  of  waters  has  been  undertaken. 
The  veterinary  department  distributed  during  the  past  year  over 
100,000  doses  of  blackleg  vaccine  among  the  Oklahoma  stockmen. 
This  work  is  supported  by  Territorial  funds,  and  a  part  of  the  sal¬ 
aries  of  the  veterinarian  and  his  assistant  are  paid  from  the  same 
funds. 

A  new  dairy  building,  costing  $4,000,  and  greenhouses,  costing 
$3,000  (PI.  V,  fig.  1),  have  been  completed  during  the  past  year. 
There  have  been  a  number  of  changes  in  the  station  staff.  Members 
of  the  staff  take  an  active  part  in  the  farmers’  institutes,  one  member 
attending,  as  a  rule,  an  institute  in  each  county  in  the  Territory. 
There  is  a  considerable  demand  for  the  services  of  station  men  as 
judges  of  live  stock  and  agricultural  products  at  county  fairs,  and  so 
far  as  possible  these  requests  are  complied  with.  A  moderate  amount 
of  work  of  this  kind  enables  the  station  men  to  gain  a  better  knowl¬ 
edge  of  the  needs  of  the  farmers,  and  also  arouses  considerable  inter¬ 
est  in  the  work  of  the  station. 

Tlie  efficient  manner  in  which  the  Oklahoma  Station  is  conducted 
and  the  value  of  the  results  attained  are  rapidly  gaining  recognition 
among  the  farmers  and  stockmen  of  the  Territory.  This  fact  is  made 
apparent  b}^  the  rapid  growth  of  the  station  mailing  list  and  the 
increasing  demands  upon  it  through  correspondence  and  in  other 
ways.  These  demands  and  the  lack  of  adequate  financial  support 
have  prevented  the  extension  of  investigations  to  numerous  problems 
of  equal  importance  to  those  now  being  studied.  Some  of  the  de¬ 
partments  have  better  facilities  in  the  way  of  buildings  than  formerly. 
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but  the  station  is  still  far  from  being  properly  housecl.  The  offices  and 
laboratories  are  scattered  through  a  number  of  different  buildings. 
There  is  urgent  need  of  additional  funds  for  laboratories,  salaries, 
printing,  and  the  extension  of  station  investigations. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Oklahoma  Station 
during  the  past  year  were  as  follows :  Chemistry ;  field  experiments — 
cereals,  pasture  and  forage  crops,  continuous  cropping,  rotation  ex¬ 
periments,  potatoes,  improvement  of  Kafir  corn,  castor  bean,  and 
cotton;  horticulture;  forestry;  diseases  of  plants;  botany;  animal 
husbandry — feeding  exjieriments ;  diseases  of  animals — blackleg, 
parasites,  dips,  loco  diseases;  and  entomology — Hessian  fly,  cotton- 
boll  weevil,  and  melon  louse. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  follows : 


United  States  appropriation _ $15,  000.  00 

Territorial  appropriation _  1,  421.  78 

Farm  products,  including  balance  from  i>reA'ions  year _  2,  598.  67 


Total _ _  19,020.45 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  ap^iroi'ed. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  58-63  and  the  Annual  Eeport  for  1903.  The 
subjects  of  the  bulletins  are  as  follotvs:  Fattening  steers;  planting 
Irees  for  posts,  fuel,  and  vdnd-breaks;  field  exiieriments ;  disinfecting 
poAver  of  coal-tar  dips;  and  tuberculosis  in  hogs.  Bulletin  59  con¬ 
tains  reprints  from  Bulletins  47,  50,  and  52,  and  Annual  Eeports 
8-11.  The  reprinting  of  these  bulletins  Avas  made  necessary  by  the 
numerous  requests  for  information  contained  in  them. 


OREGOX. 

Oreg-on  Experiment  Station,  Corvallis. 

Department  of  Oregon  State  Agricultural  College. 

GOA^EENING  BOAED. 

Board  of  Regents;  .J.  K.  Weatherford  {President) .  Alltany;  J.  T.  Apperson, 
ParkpJacc;  John  D.  Daly  {Secretary) ,  Portland;  B.  F.  IrAune  {Treasurer) , 
Corvallis;  W.  E.  Yates,  CorvaUis;  GoA  ernor  George  E.  Chamberlain,  >8aZem.;  F.  I. 
Dunbar  {Secretqry  of  State),  Salem;  J.  II.  Ackerman  {State  Superintendent 
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of  Piihlic  Instruction),  Salem;  W.  P.  Keiidj^  Portland;  William  W.  Cotton,* 
Worcester  Buildlnp,  Portland;  J.  M.  Clmrcli,*  Lagrandc;  John  D.  Ohvell,* 
C cntral point ;  B.  G.  Leedy,  Tigardville. 


STATION  STAFF. 


James  Withy  combe,  M.  Agk.,  Director; 
Agriculturist. 

George  Coote,  Florist,  Gardener. 

A.  B.  Cordley,  M.  S.,  Entomologist. 

E.  R,  Lake,  M.  S.,  Forester,  Botanist. 
A.  L.  Knisely,  M.  S.,  Chemist. 

F.  E.  Edwards,  B.  M.  E.,  Assistant 
Chemist. 


C.  M.  McKellips,  M.  S.,  Ph.  C.,  Assist¬ 
ant  Chemist. 

P.  L.  Kent,  B.  S.  Agk.,  Assista)it  Agri- 
c u Iturist,  Da iryrn a n . 

E.  F.  Pernot,  M.  S.,  Baeteriologi.sd. 

T.  11.  Crawford,  M.  A.,  Clerk,  Purchas¬ 
ing  Agent. 

Helen  L.  Holgate,  Stenographer. 


GENERAL  OLH’LOOK. 

The  work  of  the  Oregon  Station  has  been  continued  along  the  same 
lines  as  formerly.  Some  of  the  results  of  the  experiments  in  feeding 
swine  numerous  products  of  the  farm  and  orchard  have  been  pub¬ 
lished,  but  the  experiments  have  been  continued  as  have  also  the  soil¬ 
ing  experiments  with  dairy  cows.  The  investigations  on  steaming 
silage  are  yielding  excellent  results.  The  silage  is  steamed  twice 
with  a  traction  engine  under  pressure  of  about  30  pounds,  and  at 
a  cost  of  about  40  cents  per  ton.  This  process  arrests  fermentation 
and  gives  an  excellent  feed  in  which  the  natural  sugar  of  the  plant 
is  preserved.  Another  important  piece  of  wmrk  is  the  canning  of 
cheese.  One  of  the  recent  developments  in  this  investigation  is  the 
invention  of  a  box  in  which  eight  Young  America  cheeses  in  hoops 
can  be  sealed  up.  The  bacteriologist  has  also  been  working  on  can¬ 
ning  vegetables  under  low  temperatures,  and  perpetuating  cream¬ 
ripening  cultures  in  pasteurized  skim  milk. 

^larked  results  have  been  obtained  by  the  entomologist  in  spray¬ 
ing  for  apple  scab,  the  increase  in  marketable  fruit  due  to  treatment 
being  fully  17  per  cent.  The  entomologist  is  also  introducing  the 
Chinese  ladybird  for  the  San  Jose  scale  in  cooperation  with  the 
Bureau  of  Entomology  of  this  Department.  The  condition  of  the 
station  farm  has  been  greatly  improved  of  late  by  the  system  of  rota¬ 
tion  practiced  for  a  number  of  years.  This  consists  of  corn,  wheat 
sown  on  the  corn  stubble,  clover  sown  in  the  wheat  in  March  and 
alloAved  to  stay  one  to  two  years,  then  a  cereal.  This  rotation  re¬ 
quires  only  two  plowings  for  a  succession  of  at  least  four  crops. 
Considerable  work  is  being  done  with  vetches  grown  in  rotation  and 
in  combination  with  other  crops,  both  for  soiling  purposes  and  for 
hay.  An  attempt  is  also  being  made  to  increase  by  selection  the  pro¬ 
tein  content  of  vetch,  Avhich  is  found  to  vary  as  much  as  10  j)er  cent 
in  different  plants. 

The  work  of  the  station  at  Moro  has  been  continued.  At  the  East 
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Oregon  Branch  Station,  vrhich  is  conducted  by  the  executive  com- 
inittee  of  the  board,  the  work  includes  animal  husbandry  and  the 
growing  of  sugar  beets  and  sugar-beet  seeds.  Irrigation  investiga¬ 
tions  in  cooperation  with  this  Office  have  been  continued  at  Umatilla 
and  elsewhere. 

The  work  of  the  Oregon  Station  is  in  most  respects  very  satisfactory 
and  well  adapted  to  the  needs  of  tlie  region.  The  horticultural  work 
is  not  3^et  on  a  satisfactory  basis,  and  there  are  some  matters  relating 
to  the  administration  which  have  not  been  satisfactorily  adjusted. 

The  increasing  correspondence  shows  that  the  station  is  becoming 
better  known  among  the  farming  people,  and  the  great  extension  of 
clover  grovdng  in  the  State  as  a  result  of  the  station’s  rotation 
experiments  shows  that  the  farmers  are  looking  to  this  institution  for 
guidance.  While  the  station  is  greatl}^  cramped  for  funds,  it  is  in 
better  condition  with  reference  to  its  work  and  the  attitude  of  the 
people  toward  it  than  erer  before  in  its  histor^x 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Oregon  Station  dur¬ 
ing  the  past  year  were  as  folJows:  Chemistry — analytical  work,  in¬ 
vestigations  with  silage,  waste  products  for  fertilizers,  plant  food  in 
soils,  physics  of  soils,  experiments  in  drying  hops,  study  of  protein  in 
vetcli  hay;  bacteriology:  soils;  field  crops — rotations,  variety  tests 
of  cereals,  grasses  and  other  forage  crops,  hops,  fertilizer  tests,  horti¬ 
culture;  diseases  of  plants;  digestion  and  feeding  experiments  with 
dairy  cows  and  swine,  including  soiling  experiments  with  both ;  ento¬ 
mology;  dairying,  including  investigations  on  the  curing  of  cheese, 
and  irrigation. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  j^ear  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

Farm  products -  1,  708.  13 

Total _  10,708.13 


A  reiiort  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  76-80.  Bulletin  77  is  a  continuation  of  Bulletin 
74  on  onions,  and  also  contains  notes  on  strawberries  and  vegetables. 
The  other  liulletins  are  on  leguminous  forage  crops,  canning  cheese, 
plant  food  and  use  of  fertilizers,  and  some  results  in.  swine  feeding. 


PENNSYLVANIA. 
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PENNSYLVANIA. 

Th.e  Pennsylvania  State  Colleg-e  Agricultural  Experiment  Station, 

State  College/’' 

Department  of  the  Pennsylvania  State  College. 

GOVERNING  BOARD. 

Board  of  Trustees:  J.  A.  Beaver*  {President) ,  Belief onte;  G.  W.  Atlierton* 
{Secretary  ex  officio),  State  College;  Frank  M.  Fuller  {Secretary  of  Common¬ 
wealth,  ex  officio),  Uniontoicn ;  N.  B.  Critehfield  {Secretary  of  State  Board  of 
Agriculture,  ex  offieio),  Harrishurg ;  Governor  S.  W.  Pennj^packer  {ex  officio), 
Harrishurg ;  Hiram  Young  {President  of  State  Agricultural  Society,  ex  officio), 
York;  I.  B.  Brown  {Secretary  of  Internal  Affairs,  ex  officio),  HarrisMirg ;  T.  J. 
Stewart  {Adjutant-General,  ex  officio),  Harrishurg ;  N.  C.  Schaeffer  {Superin¬ 
tendent  of  Puhlic  Insir action,  ex  officio),  Harrishurg ;  John  Birkinbine  {Presi¬ 
dent  of  Franklin  Institute,  ex  officio),  Philadelphia ;  Charles  Miller,  Franklin; 
Andrew  Carnegie,  Pittshurg ;  H.  V.  White,*  Bloomshurg ;  C.  W.  Stone,  Warren; 
Charles  M.  Schwab,  Pittshurg ;  J.  A.  Woodward,*  Howard;  M.  E.  Conard,  West- 
grove;  H.  Walton  Mitchell,  Pittshurg ;  L.  M.  Colfelt,  Philadelphia;  Gabriel 
Hiester,*  Harrishurg ;  Ellis  L.  Orvis,  Bellefonte;  W.  F.  Hill,  Montalto;  J.  A. 
Herr,  Cedar  Springs;  J.  G.  White,  New  York  City. 

STATION  STAFF. 


H.  P.  Armsby,  Ph.  D.,  LL.  D.,  Director. 
William  Frear,  Ph.  D.,  V ice-Director ; 
Chemist. 

W.  A.  Buckhout,  M.  S.,  D.  Sc.,  Botanist. 
G.  C.  Butz,  M.  S.,  Horticulturist. 

G.  C.  V'atson,  B.  Agr.,  M.  S.,  Agricul¬ 
turist. 

W.  C.  Patterson,  Farm  Superintendent. 
Julia  C.  Gray,  Secretary,  Lihrarian. 

J.  A.  Fries,&  B.  S.,  Assistant  in  Animal 
Nutrition. 

M.  S.  McDowell,  M.  S.,  First  Assistant 
Chemist. 


J.  P.  Pillsbury,  Assistant  Horticultum 
ist. 

M.  H.  Pingree,  B.  S.,  Assistant  Chemist. 

T.  M.  Carpenter,  B.  S.,  Assistant  Chem¬ 
ist. 

W.  W.  Braman,  B.  S.,  Assistant  in  Ani¬ 
mal  Nutrition. 

R.  E.  Stallings,  M.  A.,  Assistant  in  Ani¬ 
mal  Nutrition. 

N.  G.  Miller,  B.  S.,  Assistant  Agricul¬ 
turist. 

N.  C.  Hamner,  B.  Assistant  Chemist. 

A.  W.  Clark,  B.  S.,  Assistant  Chemist. 


H.  D.  Edmiston,  Lahoratory  Assistant. 


GENERAL  OUTLOOK. 

The  work  of  the  Pennsylvania  Station  during  the  past  fiscal  3^ear 
has  been  of  substantially  the  same  character  and  along  the  same  gen¬ 
eral  lines  as  in  previous  years.  The  experiments  to  test  the  relative 
econom}^  of  feeding  steers  in  pens  and  in  stables  gave  results  in  favor 
of  the  stables.  The  exiDeriments  with  soiling  crops  to  provide  green 
forage  throughout  the  season  have  been  successful  and  are  being  con¬ 
tinued  on  a  larger  scale.  The  demonstrative  spraying  experiments 


«  Freight. 


^  On  leave. 
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for  grape  diseases  in  Erie  County  were  quite  successful  and  attracted 
considerable  attention. 

The  work  with  the  respiration  calorimeter  in  cooperation  with  the 
Bureau  of  Animal  Industry  of  this  Department  continues  to  occupy 
a  very  prominent  place  in  the  investigations  of  the  station.  It  is 
planned  now  to  study  the  use  of  food  in  beef  production,  using  two 
steers  of  different  breeds  and  types  and  continuing  the  work  over  sev¬ 
eral  years,  during  which  time  the  steers  will  be  fed  in  the  respiration 
calorimeter  for  short  periods  at  frequent  intervals.  The  dairy  wing 
of  the  new  agricultural  building  of  the  college  and  station  has  been 
completed  during  the  year,  and  is  a  fine  building,  well  arranged  and 
thoroughly  up  to  date  in  every  particular.  While  this  building  is 
intended  primarily  for  instruction,  it  relieves  the  pressure  for  room 
in  the  station  building. 

The  Pennsylvania  Station  is  doing  considerable  good  work,  but  it  is 
much  handicapped  b}^  the  lack  of  funds.  With  its  present  resources 
it  is  impossible  to  expand  the  work  in  agronomy,  horticulture,  en¬ 
tomology,  and  diseases  of  plants,  or  to  take  up  investigations  in  other 
lines  much  needed  to  promote  the  agricultural  interests  of  the  State. 
Considering  the  magnitude  of  these  interests  and  the  development  of 
agricultural  investigations  in  other  regions,  this  station  is  not  well 
supported  relativeljq  and  is  not  in  a  position  to  meet  the  reasonable 
demands  made  upon  it  by  the  farmers  of  the  State. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Pennsylvania  Station 
during  the  past  year  were  as  follows:  Chemistry — cooperation  with 
other  departments  in  the  study  of  foods,  feeding  stuffs,  excreta,  fer¬ 
tilizers,  and  agricultural  products,  miscellaneous  analytical  work, 
experiments  with  tobacco,  referee  work  for  the  Association  of  Official 
Agricultural  Chemists  of  the  United  States;  meteorology;  analysis 
of  fertilizers,  foods,  and  feeding  stuffs;  horticulture — variety  tests  of 
small  fruits,  experiments  with  crown  gall  of  fruit  trees,  growing  gin¬ 
seng;  field  experiments — rotation  experiments  with  fertilizers  on  144 
plants,  rotation  of  legumes  for  soiling  purposes,  tobacco  culture, 
variety  tests  of  farm  crops;  feeding  experiments — investigations  in 
animal  nutrition  in  the  respiration  calorimeter,  feeding  steers  and 
correlated  chemical  studies  on  the  relative  losses  from  the  manure  of 
fattening  cattle  under  different  conditions  of  feeding;  dair^dng — 
building  up  a  herd  from  common  stock,  feeding  dairy  cows,  study  of 
the  effect  of  keeping  drinking  water  constantly  before  cows,  effect  of 
variety  in  the  grain  ration  of  cows,  experiments  to  test  the  value  of  a 
home-mixed  calf  meal  as  a  substitute  for  milk  in  rearing  calves. 


PORTO  RICO. 
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INCOME. 

The  income  of  the  station  daring  the  past  fiscal  year  was  as  follows: 


United  States  appropriation _ ,fl5,  000.  00 

State  appropriation  _  1,000.00 

Fees _  15,  420.  GO 

Farm  products _  4,  2.58.  51 

Miscellaneons  _  98.  81 


Total  _  35,  777.  02 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  G3-66,  on  the  following  subjects:  Losses  in  manure, 
methods  of  steer  feeding,  forage  and  soiling  experiments,  and  spray¬ 
ing  grapes  for  black  rot  in  Erie  County,  Pa. 

PORTO  RICO. 

Porto  Pico  Agricultural  Experiment  Station,  Mayaguez. 

Under  the  supervision  of  A.  C.  True,  Director,  Office  of  Experiment  Stations, 
United  States  Department  of  Agriculture. 

STATION  STAFF. 

D.  W.  May,  M.  Age.,  Special  Agent  in  O.  W.  Barrett,  Entomologist,  Botanist. 

Charge;  Animal  Hushandman.  H.  C.  Henricksen,  B.  Age.,  Horticul- 

J.  W.  van  Leenholf,  Coffee  Expert.  turist. 

E.  F.  Curt,  Farm  Superintendent . 

GENEEAL  OUTLOOK. 

The  work  of  the  Porto  Kico  Station  has  been  considerably  en¬ 
larged  during  the  past  year,  and  manj^  permanent  improvements 
have  been  made  on  the  station  farm.  A  small  tile  machine  ivas 
juirchased  and  drain  pipes  wei’e  manufactured  on  the  farm.  Prac¬ 
tically  all  the  river-bottom  or  alluvial  land  on  the  station  farm  has 
been  drained.  This  is  the  first  underdrainage  ex^er  undertaken  in 
Porto  Ivico,  and  it  is  believed  that  it  will  not  only  gTeatly  enhance 
the  producing  po5ver  of  the  station  property,  but  5x111  also  ser5T  as 
a  5'aluable  object  lesson  to  the  planters  of  the  island.  An  experi¬ 
mental  Irrigation  system  has  also  been  installed  on  the  farm,  and 
some  work  in  irrigation  in  cooperation  with  this  Office  has  been 
taken  up.  The  Bureau  of  Plant  Industry  of  this  Department  has 
also  aided  the  station  greatly  through  its  acti5^e  cooperation. 
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The  investigations  on  different  methods  of  priming,  shading,  and 
fertilizing  coffee  plants  have  been  continued.  An  attempt  to  ex¬ 
terminate  the  coffee  leaf  miner  by  hand-picking  the  leaves  proved 
the  impracticability  of  this  method  of  repressing  this  pest.  The 
entomologist  of  the  station  has  also  been  investigating  the  possi¬ 
bility  of  combating  this  insect  by  means  of  parasites,  and  reports 
the  discovery  of  an  effective  parasite  which,  it  is  believed,  by  careful 
propagation  and  distribution,  will  aid  very  materially  in  keeping 
in  check  this  insect,  vdiich  is  b}-  far  the  most  serious  enemy  to 
coffee  cultivation  now  upon  the  island.  A  special  study  of  the  dis¬ 
eases  of  coffee  and  other  plants  was  made  by  the  botanist  of  the 
Connecticut  State  Experiment  Station,  who  was  temporarily  in 
the  employ  of  the  Porto  Rico  Station.  A  preliminary  survey  of 
the  principal  tobacco  districts  of  the  island  has  been  made  by  a 
tobacco  specialist  in  the  employ  of  the  station,  and  a  report  on  these 
investigations  is  being  prepared. 

Much  attention  is  being  given  to  the  propagation  of  citrus  fruits, 
especially  with  a  view  of  obtaining  better  stock  for  grooving  in  the 
orchards  of  Porto  Rico.  A  bulletin  on  the  methods  of  production 
and  marketing  of  oranges,  with  special  reference  to  Porto  Rico  condi¬ 
tions,  has  recently  been  issued.  A  large  number  of  tropical  fruits  have 
been  brought  together  in  a  tropical-fruit  orchard.  The  tea,  rubber, 
and  cacao  plantations  are  flourishing  and  are  being  extended.  Among 
the  tropical  vegetables  Avhich  enter  into  the  A^ariety  tests  are  the 
yautia,  taro,  edible  canna,  arroAvroot,  cassaA^a,  yams,  and  sweet  pota¬ 
toes,  all  of  Avhicli  haA^e  thus  far  done  Avell. 

Experiments  are  being  carried  on  Avith  a  number  of  fiber  plants. 
Among  these  maguey  and  sisal  haA^e  thus  far  giA^en  very  promising 
results.  The  station  has  thus  far  conducted  no  careful  experiments 
Avith  cotton,  but  the  industry  has  been  extended  throughout  the 
island  to  a  considerable  extent  during  the  past  3^ear,  and  the  sta¬ 
tion  officers  report  that  the  results  seem  to  indicate  that  it  is  possible 
to  profitably  produce  a  medium  grade  of  Sea  Island  cotton  in 
Porto  Rico.  The  special  agent  in  charge  of  this  station  resigned 
during  the  year  and  has  beeji  succeeded  by  D.  W.  May,  formerly 
of  the  Kentucky  Station. 

The  Porto  Rico  Station  has  made  good  progress  both  in  the  pre¬ 
liminary  Avork  necessary  to  bring  its  farm  and  other  equipment  into 
shape  for  conducting  experiments  and  in  the  inauguration  of  im¬ 
portant  investigations.  In  the  latter  Avork  first  consideration  has 
been  giAnn  to  some  of  the  more  urgent  problems  confronting  the 
planters  in  Porto  Rico,  and  at  the  same  time  attention  has  been 
given  to  the  introduction  of  neAV  crops  and  neAV  industries.  The 
local  interest  taken  in  the  Avork  of  the  station,  as  indicated  by  an 
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appropriation  of  $2,700  and  b}-  the  demand  for  its  publications,  is 
very  encouraging. 

LINES  OF  WOKK. 

The  principal  lines  of  work  of  the  Porto  Rico  Station  during  the 
past  year  were  as  follows:  Collection  and  variety  tests  of  tropical 
vegetables  and  fruits;  cultural  and  fertilizer  tests  with  northern- 
grown  crops  to  determine  their  adaptation,  time  of  planting,  etc.; 
experiments  Avith  fiber  plants;  investigations  of  injurious  insects, 
and  fungus  and  bacterial  diseases  of  plants;  selection  of  coffee;  reju¬ 
venation  of  an  old  coffee  plantation;  tobacco  investigations;  soil  sur¬ 
vey,  and  distribution  of  seeds  for  trial  by  farmers. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  folloAvs : 

United  States  appropriation _ .$1.5,  000.  00 

Insular  appropriation  _  2,  700.  00 

Farm  products _  987.  70 

Total _ - _  18,  G87.  70 


PUBia  CATIONS. 

The  fifth  report  on  investigations  in  Porto  Rico,  giving  a  detailed 
account  of  operations  during  the  year  lOOi,  has  been  prepared  by  the 
special  agent  in  charge  of  the  Porto  Rico  Experiment  Station,  and  is 
given  on  page  383.  The  publications  received  from  the  station  during 
the  past  fiscal  year  Avere  Bulletin  3,  on  the  soil  survey  from  Arecibo 
to  Ponce,  P.  R.,  and  Circular  1,  on  Sansevieria. 


RIIOBE  ISEANTD. 

Rhode  Island  Agricultural  Experiment  Station,  Kingston. 
Department  of  Rhode  Island  College  of  Agriculture  and  Mechanic  Arts. 

GOVERNING  BOARD. 

Board  of  Managers;  Chas.  Dean  Kimball  {Pi  esUJent) ,  Providence;  Jesse 
V.  B.  AVatson  {Vice-President) ,  Wakefield;  C.  H.  Coggeshall  {Clerk),  Bristol; 
Melville  Bull  {Treasurer) ,  Newport;  T.  G.  Mathewson,  East  G-rcen  wieh. 


SrATION  STAFF. 


II.  J.  AVheeler,  Pii.  D.,  Director;  Chem¬ 
ist. 

F.  W.  Card,  M.  S.,  Horticulturist. 

C.  Curtice,  D.  V.  S.,  M.  D.,  Biologist, 
Poultry  man. 

B.  L.  Hartwell,  Pii.  D.,  Associate  Chem¬ 
ist. 

J.  W.  Kellogg,  B.  S.,  Assistant  Chemist. 

Martha  ATckery,  Sti 


G.  E.  Adams,  B.  S.,  Assistant  in  Field 
Experiments. 

Matthew  Steel,  M.  S.,  Bccond  Assist¬ 
ant  Chemist. 

M.  A.  Blake,  B.  S.,  Assistant  Horticul¬ 
turist. 

Nathaniel  Ilehne,  Meteorologist. 

B.  A.  lloitt.  Stenographer,  Accountant. 
') graph  er,  L i h raria n . 
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GENERAL  OIITI.OOK. 

The  Eliode  Island  Station  has  continued  the  lines  of  investigations 
mentioned  in  the  previous  report  of  this  Office  and  developed  some 
new  work,  including  two  new  rotation  experiments,  experiments  in 
the  propagation  of  the  swamp  blueberry,  studies  of  the  adaptability 
of  alfalfa  to  Rhode  Island  conditions,  and  of  the  effect  of  steriliza¬ 
tion  on  the  productiveness  of  greenhouse  soils,  and  some  new  poultry 
work.  The  addition  of  a  new  steam  heating  plant  in  the  incubator 
and  brooding  house  and  other  improvements  to  the  poultry  plant  have 
made  it  possible  to  extend  and  improve  the  poultry  investigations. 
Special  attention  is  now  being  given  to  a  study  of  the  temperature 
and  other  conditions  best  suited  to  the  rearing  of  winter  brooder 
chicks.  There  have  been  a  number  of  changes  in  the  staff,  including 
several  promotions,  resignations,  and  appointments  in  the  department 
of  chemistry.  B.  L.  Hartwell,  formerly  first  assistant  chemist,  has 
been  made  associate  chemist.  The  extension  Avork  of  the  college  sup¬ 
ported  by  State  funds  has  been  continued  and  will  be  extended  to 
include  the  services  of  the  lecturers  at  meetings  of  farmers.  The 
inspection  of  fertilizers  and  feeding  stuffs  has  been  continued  at  State 
expense. 

The  Rhode  Island  Station  has  in  hand  considerable  work  of  a 
scientific  character,  but  is  unable  from  lack  of  funds  to  maintain  all 
that  might  be  desired  in  the  way  of  a  chemical  control  of  field 
experiments  or  to  deA^elop  any  considerable  amount  of  neAv  work, 
liOAA'eA^er  great  may  be  the  demand  for  such  development. 

LINES  OF  AA^ORK. 

The  principal  lines  of  Avork  conducted  at  the  Rhode  Island  Station 
during  the  past  year  were  as  folloAvs:  Chemistry — analytical  Avork 
in  connection  Avith  other  experimental  iiiA^estigations ;  meteorology; 
soils;  analysis  and  inspection  of  fertilizers  and  feeding  stuffs;  field 
and  pot  experiments — fertilizers,  rotations  v.  continuous  cropping, 
A^ariety  tests,  experiments  Avith  grasses,  comparatiA^e  tests  of  insecti¬ 
cides  and  fungicides;  horticulture — rejuA-enation  of  old  orchards, 
manurial  experiments  Avith  bush  fruits,  selection  and  breeding  of 
fruits  (raspberries  and  blackberries),  and  A^egetables,  orchard  coA^er 
crops,  artificial  propagation  of  blackberries,  study  of  forest  condi¬ 
tions,  combating  insect  pests,  experiments  in  grafting;  and  poultry 
experiments— diseases,  brooding,  incubation,  etc. 

INCOME. 

The  income  of  the  station  during  the  jiast  fiscal  year  Avas  as  follows: 


United  States  appropriation _ ?T5,  000.  00 

Farm  products _  534.  53 

Miscellaneous,  including  balance  from  previous  year  _  2,  256.  47 


Total 


17,  791.00 


SOUTH  CAROLINA. 
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xV  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  93-99  and  the  xUinual  Eeport  for  1903.  Two 
of  the  bulletins  are  concerned  with  commercial  fertilizers  and  tvro 
Avith  feeding  stuffs.  The  remaining  subjects  are  cooperati\^e  experi¬ 
ments  in  top-dressing  grass  land,  a  six-year  rotation  of  crops,  and  a 
further  study  of  the  influence  of  lime  upon  plant  growth.  The 
Annual  Eeport  includes  the  folloAving  special  articles:  Blooming 
period  of  fruits,  cloA^er,  color  of  flowers,  corn  selection,  gasoline  as 
a  remedy  against  enemies  of  the  squash,  huckleberries,  ilex,  spray¬ 
ing  peacfi  foliage,  straAvberry  seedlings,  durability  of  posts,  the 
function  of  sodium  and  nitrate  of  soda,  and  a  summary  of  meteoro¬ 
logical  observations  during  the  year. 


SOUTH  CAUOUIXA. 


South  Carolina  Agricultural  Experiment  Station,  Clemson  College. O' 


Department  of  Clemson  Agricultural  College, 

GOA’EKNING  BOARD. 

Board  of  Trustees:  R.  W.  Simpson  {President),  Pendleton;  P.  IT.  E.  Sloan 
{Secretary  and  Treasurer),  Clemson  College;  D.  K.  Norris,  Cateecliee ;  M.  L. 
Donaldson,*  Greenville;  R.  E.  Bowen,  Briggs;  B.  R.  Tillman,*  Trenton;  J.  E. 
Bradley,  Troy;  W.  D.  EAmns,  Clieraio ;  L.  A.  Sease,  Prosperity ;  J.  E.  Wanna- 
maker,*  St.  Matthews;  A.  T.  Smytbe,*  Charleston ;  G.  Duncan  Bellinger,  Coliim- 
l)ia;  .7.  E.  Tindal,*  Felder;  J.  H.  Hardin,  Chester;  H.  M.  Stackhouse  {Secretary 
of  Fertilizer  Department) ,  Clemson  College. 


STATION  STAFF. 


P.  II.  Mell,  M.  E.,  Ph.  D.,  LL.  D.,  Di¬ 
rector. 

J.  S.  Newman,  Yice-Dircctor ;  Agricul¬ 
turist. 

M.  B.  Hardin,  Chief  Chemist. 

H.  Metcalf,  M.  A.,  Pii.  D.,  Botanist, 
Bacteriologist. 

B.  F.  Robertson,  B.  S.,  Assistant  Chem¬ 
ist. 

F.  S.  SliAer,  Ph.  G.,  Assistant  Chemist. 

H.  Benton,  M.  S.,  Assistant  Agricul¬ 
turist. 

.1.  N.  Hook, 


R.  N.  Brackett,  Ph.  D.,  Assistant 
Chemist. 

C.  C.  McDonnell,  B.  S.,  Assistant 
Chemist. 

D.  11.  Henry,  B.  S.,  Assistant  Chemist. 
F.  C.  Atkinson,  M.  S.,  Assistant  Chonist. 
C.  C.  Newman,  Horticulturist. 

C.  E.  Chambliss,  M.  S.,  Entomologist. 
L.  A.  Klein,  V.  M.  D.,  Veterinarian. 

B.  IT.  Rawl,  B.  S.,  Animal  Hushand- 
man. 

J.  S.  Pickett,  Station  Foreman. 
Secretary. 


a  Telegraph  office,  Clemson  College;  express  and  freight  address,  Calhoun. 
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GENERAL  OUTLOOK. 

The  South  Carolina  Station  has  continued  the  lines  of  work  noted 
in  the  last  report  of  this  Cffice  and  has  developed  considerable  new 
work,  especially  in  the  coast  region  of  the  State.  In  the  experiments 
with  forage  jilants  sorghum  is  proving  one  of  the  most  valuable. 
The  Newman  bean,  which  has  been  grown  as  a  soil  renovator  for  a 
number  of  years,  is  now  being  investigated  as  a  forage  plant. 

Experiments  are  being  carried  on  with  soil  and  pure  cultures  for 
the  inoculation  of  corn,  clover,  hairy  vetch,  coAvpeas,  alfalfa,  and 
other  leguminous  plants.  Cultural  and  fertilizer  tests  A\dth  varieties 
of  Avheat  and  oats  liaA^e  been  begun.  An  attempt  is  being  made  to 
domesticate  and  develop  the  common  maypop  into  a  valuable  edible 
fruit.  Already  by  cultivation  and  selection  the  size  of  some  of  the 
fruits  has  been  increased  by  50  per  cent,  and  a  number  of  forms  have 
been  secured  that  are  belieA^ed  worthy  of  further  trial.  Another  im¬ 
portant  line  of  Avork  recently  taken  up  is  that  of  rice  culture.  Studies 
are  being  made  of  the  rice  soils,  fertilizers,  methods  of  cultivation, 
diseases,  and  insects,  the  work  being  done  through  tlie  cooperation  of 
several  departments  of  the  station,  as  well  as  in  cooperation  Avith  the 
Bureau  of  Plant  Industry  and  the  Bureau  of  Entomology  of  this 
Department.  The  department  of  botany  at  the  station  has  been 
giving  its  entire  time  to  the  study  of  the  blast  or  blight  disease  of 
rice,  Avhich  threatens  to  deA^astate  the  Carolina  rice  fields.  The 
liotanist  reports  the  probable  determination  of  the  cause  of  the 
disease,  and  belieA^es  that  he  has  the  key  to  its  control  by  perfectly 
practical  methods.  Feeding  experiments  Avith  cattle  and  breeding 
experiments  Avith  cattle  and  sheep  have  been  inaugurated,  and  the 
parasites  of  these  animals  are  being  studied.  Experiments  on  the 
use  of  spraying  as  a  substitute  for  dip^^ing  cattle  to  remoA^e  ticks  are 
being  carried  on. 

The  horticulturist  has  experimented  with  potatoes,  celery,  canta¬ 
loupes,  and  other  truck  crops,  largely  in  cooperation  Avith  the  Bureau 
of  Plant  Industr}^  of  this  Department,  and  an  attempt  is  also  being 
made  to  groAV  truffle  oaks.  Cooperation  Avith  the  Bureau  of  Plant 
Industry  also  includes  work  on  tAvo  diA^ersification  farms,  experi¬ 
ments  Avith  corn,  spraying  cucumbers  and  melons  to  prevent  diseases, 
and  the  rice  inA^estigations  mentioned  above. 

A  substation  has  been  started  at  Charleston,  Avhich  is  conducted 
under  the  auspices  of  the  station,  the  agricultural  committee  of  the 
State  Agricultural  Society,  and  the  Bureau  of  Plant  Industry  of  this 
Department,  and  under  the  immediate  superAision  of  W.  D.  Garri¬ 
son.  At  this  place  experiments  are  being  made  Avith  Egyptian  corn, 
teosinte,  beggar  Aveed,  and  other  forage  crops,  broom  corn,  fiax,  to¬ 
bacco,  oats,  wheat,  barle^A  and  some  other  crops.  The  effort  is  being 
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made  to  determine  which  of  these  crops  can  be  profitably  used  to 
diversify  agricultural  operations  in  the  coast  region  of  the  State. 
Farmers’  institutes,  under  the  direction  of  station  officers,  have  been 
continued.  The  vice-director  has  tendered  his  resignation,  to  take 
effect  at  the  end  of  the  present  fiscal  year.  The  veterinarian  has  re¬ 
signed  to  accept  a  position  as  assistant  chief  of  the  Bureau  of  Agri¬ 
culture  in  the  Philippines,  and  has  been  succeeded  by  Dr.  Louis  A. 
Klein,  who  was  at  one  time  on  the  staff  of  the  Iowa  State  College. 
The  new  agricultural  building  has  been  completed,  and  affords  much 
better  facilities  for  the  different  divisions  of  the  agricultural  de¬ 
partment,  including  also  those  of  the  station.  Plans  have  been  made 
for  a  new  range  of  greenhouses,  to  cost  $5,000,  and  for  the  improve¬ 
ment  of  the  grounds  under  the  direction  of  a  landscape  architect. 

The  reorganization  of  the  South  Carolina  Station  begun  last  year 
has  been  continued,  and  the  college  and  station  farms  and  herds  are 
now  wholly  separated  and  are  under  the  charge  of  different  foremen. 
Improvements  of  great  importance  have  been  completed  during  the 
year,  and  others  are  contemplated  which  will  greatly  enlarge  the 
facilities  for  investigations.  The  officers  of  the  station  have  shown 
great  activity  in  attacking  the  problems  which  concern  the  Carolina 
farmer  in  all  parts  of  the  State,  and  are  making  an  earnest  effort  to 
develop  the  latent  possibilities  in  sections  where  the  one-crop  system 

LINES  or  WORK. 

The  j^rincipal  lines  of  work  conducted  at  the  South  Carolina  Sta¬ 
tion  during  the  past  year  were  as  follows :  Chemistry — study  of  dif¬ 
ferent  forage  plants,  plant  food  in  soils;  analysis  and  control  of  fer¬ 
tilizers;  botany — diseases  of  rice;  field  experiments — domestication 
of  native  grasses  and  other  forage  crops,  tests  of  crops  for  economic 
pork  production,  rotations,  tests  of  sorghum  and  Kafir  corn  for  hay, 
experiments  with  varieties  of  wheat  and  oats;  horticulture;  plant 
breeding — cotton,  strawberries;  feeding  experiments — mainly  with 
dairy  cows  and  poultry;  veterinar}"  science — diseases  of  poultry,  in¬ 
oculation  for  Texas  fever;  entomology — orchard  insi^ection,  methods 
of  destroying  insect  pests  of  fruits  and  vegetables;  and  dairying. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

Farm  products _  3,  815,  10 

Total  _ - _ - _  18,815.10 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

H.  Doc.  421,  58-3 - 11 
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PUBLICATIONS, 

Tlie  publications  of  this  station  received  during  the  past  fiscal  year 
Mere  Bulletins  81-87  and  the  Annual  Report  for  1903.  The  subjects 
treated  in  the  bulletins  include  practical  experiments  with  the  peach 
borer,  the  one-horse  farm,  commercial  fertilizers,  tobacco  culture  in 
South  Carolina,  and  artificial  incubation  of  chickens. 

SOUTH  DAKOTA. 

South  Dakota  Agricultural  Experiment  Station,  Brookings. 


Department  of  South  Dakota  Agricultural  College. 


GOVERNING  BOARD. 


State  Board  of  Regents  of  Education;  I.  W.  Goodner  {President) ,  Pierre; 
F.  A.  Spafford,  Flandreau;  I.  D.  Aldrich  (Secretary) ,  Bigstone;  M.  F.  Greeley,* 
Gary;  A.  W.  Burtt,  Huron;  R.  M.  Slocum,*  Herrekl;  R.  A.  Larson  (Secretary 
and  Accountant) ,  Brookings. 

STATION  STAFF. 


J.  W.  Wilson,  M.  S.  A.,  Director:  Ani¬ 
mal  Hushandnian. 

E.  C.  Chilcott,  M.  S.,  Vice-Director ; 
Agriculturist. 

J.  H.  Shepard,  B.  S.,  Chemist. 

W.  A.  Wheeler,  M.  S.,  Botanist,  Ento¬ 
mologist. 

E.  L.  Moore,  B.  S.,  D.  V.  S.,  Veterina¬ 
rian. 

N.  E.  Hansen,  M.  S.,  Horticulturist. 

A.  B.  Holm,  B.  S.,  Assistant  in  Soils. 

A.  H.  Wheaton.  Assistant  in  Dairying. 

T.  B.  Kelly, 


A.  E.  Koch,  Ph.  G.,  Assistant  in  Chem¬ 
istry. 

F.  A.  Norton,  Ph.  G.,  Assistant  Chemist. 

R.  F.  Kerr  M.  A.,  Librarian,  Statisti¬ 
cian. 

R.  A.  Larson,  Accountant ,  Secretary. 

Sylvester  Balz,  Superintendent  of. 
H  Ighmore  S  u hsta  tion. 

H.  G.  Skinner,  B.  S.  A.,  Assistant  Ani- 
ma  I  Hus  h  an  dm  an. 

William  West,  Farm  Foreman. 

Adolph  Morlock,  Gardener,  Florist. 

tenographer. 


GENERAL  OUTLOOK. 


The  South  Dakota  Station  is  conducting  extensive  breeding  experi¬ 
ments  to  secure  fruits,  cereals,  forage  crops,  and  live  stock  adapted 
to  the  climatic  conditions  of  the  State.  The  horticulturist  is  con¬ 
ducting  numerous  breeding  and  grafting  experiments  with  a  large 
number  of  hardy  native  and  introduced  fruits,  among  which  may  be 
mentioned  the  sand  cherry,  buffalo  berry,  peaches,  apricots,  apples, 
strawberries,  gooseberries,  and  black  currants.  Thousands  of  seed¬ 
lings  are  started,  Avhich  are  budded  or  grafted,  and  as  soon  as  they 
come  into  bearing  are  subjected  to  a  rigid  selection  and  all  of  the 
undesirable  individuals  destro^^ed.  In  this  way  a  number  of  excellent 
varieties  have  been  originated.  In  much  the  same  way  cereals  and 
native  forage  plants  are  being  bred  and  selected  at  the  station,  the 
tests  being  supplemented  at  the  Highmore  Substation.  The  work 
with  cereals  is  conducted  in  cooperation  with  the  Bureau  of  Plant 
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Industry  of  this  Department,  which  is  also  cooperating  with  the 
station  on  variety  tests  of  vegetables  and  fiber  investigations.  Prom¬ 
inent  among  the  cereal  investigations  are  tests  of  macaroni  Avheats  in. 
comparison  with  bread  wheats,  and  in  this  work  the  chemist  is  assist¬ 
ing.  The  latter  has  graded  and  milted  the  different  varieties,  deter¬ 
mining  the  percentage  of  bran,  shorts,  and  flour  for  each.  The 
separate  products  are  then  analyzed  to  determine  the  crude  protein, 
and  the  flours  are  subjected  to  further  tests,  including  the  color  test, 
the  wet  and  dry  gluten  test,  the  sponge  test,  and  the  bakers’  test. 
The  Avheats  have  also  been  reduced  to  semolina,  from  which  macaroni 
has  been  made.  The  process  of  elimination  is  practiced  with  the 
cereals  as  rigidly  as  with  the  fruits. 

The  breeding  experiments  with  live  stock  are  of  more  recent  origin. 
These  include,  among  other  experiments,  the  breeding  of  Shorthorn, 
Hereford,  and  Aberdeen  Angus  bulls  to  common  dairy  cows  for  the 
purpose  of  comparing  the  progeny  as  to  feeding  qualities  under  South 
Dakota  conditions.  In  this  connection  a  comparison  of  the  feeding 
value  of  different  gr_ains  v/ill  be  made.  Breeding  experiments  with 
swine  have  also  been  started,  the  purpose  being  to  secure  the  pro¬ 
lificness  of  the  Yorkshires  and  the  fattening  qualities  of  the  Poland 
Chinas  by  crossing.  Feeding  experiments  with  tankage,  oil  meal, 
and  other  concentrates  have  recently  been  inaugurated  to  determine 
the  economy  of  using  such  feeds  in  finishing  hogs  for  market.  There 
are  also  some  feeding  experiments  with  sheep  and  steers  and  experi¬ 
ments  on  the  formaldehyde  vapor  treatment  of  grain  for  the  preven¬ 
tion  of  smut.  The  latter  experiments  have  been  quite  successful  and 
give  promise  of  superseding  the  wet  treatment  for  smut. 

The  new  barn  built  during  the  past  year  with  a  State  appropriation 
of  $12,000  contains,  in  addition  to  the  stables  and  storage  lofts,  a 
large  class  room  for  agronomy  and  farm  machinery  ancl  a  large  room 
for  stock  judging.  While  intended  primarily  for  the  college,  it  will 
also  furnish  additional  facilities  for  the  station,  especially  in  connec¬ 
tion  with  the  feeding  experiments  with  cattle.  The  botanist  and 
entomologist,  who  was  absent  on  leave  last  year,  has  severed  his  con¬ 
nection  witli  the  station  and  has  been  succeeded  by  W.  A.  Yflieeler. 

The  South  Dakota  Station  is  making  steady  progress  in  its  work 
and  is  doing  mucli  to  solve  the  problems  of  the  farmers  in  that  region. 
Its  efforts  to  produce  strains  of  farm  crops  and  live  stock  adapted  to 
the  rinors  of  a  northwestern  wunter  and  to  the  other  climatic  condi- 
tions  of  the  State  are  of  great  importance,  and  are  being  pursued 
along  scientific  lines.  Many  of  these  investigations  require  a  long 
time  for  completion,  but  they  are  fundamental,  and  the  establishment 
of  one  neAV  variety  of  fruit  or  grain  or  forage  crop  full}^  adapted  to 
the  region  will  more  than  offset  the  expense  of  the  station  to  the  Com- 
monw^ealth. 
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LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  South  Dakota  Station 
during  the  past  year  were  as  follows:  Physics  and  chemistry  of  soils; 
field  experiments — rotations;  plant  breeding — selection  and  adapta¬ 
tion,  including  native  and  introduced  fruits,  cereals,  and  forage  crops; 
diseases  of  plants  and  animals;  animal  husbandry — feeding  and 
breeding  experiments ;  entomology ;  and  irrigation. 


INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,000.00 

State  appropriation _  1,  500.  00 

Miscellaneous  _  1,  736.  12 


Total _  18,  236.  12 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  received  from  this  station  during  the  past  fiscal 
year  were  Bulletins  79-82  and  the  Annual  Deports  for  1902  and  1903. 
The  following  are  the  subjects  of  the  bulletins:  Crop  rotation  for 
South  Dakota ;  lamb  feeding ;  macaroni  wheat,  its  milling  and  chem- 
icah  characteristics ;  pasture  and  forage  plants,  feeding  dairy  cows, 
flies,  the  artesian  waters  of  South  Dakota,  some  destructive  insects, 
and  elements  of  prairie  horticulture.  The  Annual  Deports  contain 
financial  statements  and  brief  accounts  of  the  work  in  the  different 
departments  of  the  station. 


TE?7IN^ESSEE. 

Tennessee  Agricultural  Experiment  Station,  Knoxville. 
Department  of  the  University  of  Tennessee. 

GOVERNING  BOARD. 

Board  of  Trustees:  Brown  Ayres  {President),  Knoxville;  James  Maynard, 
{Treasurer),  Knoxville ;  William  Rule  {Secretary) ,  Knoxville;  the  Governor; 
Secretary  of  State ;  Superintendent  of  Public  Instruction ;  H.  G.  Kyle,  Rogers- 
ville;  J.  M.  Boyd,  Knoxville;  J.  W.  Caldwell,^  Knoxville;  Chalmers  Deaderick, 
Knoxville;  S.  B.  Luttrell,  Knoxville;  Samuel  McKinney,  Knoxville;  Hu  L. 
McClung,  Knoxville;  James  Park,  Knoxville;  E.  T.  Sanford,  Knoxville;  F.  A.  R. 
Scott,  Knoxville;  O.  P.  Temple,*  Knoxville;  Moses  White,  Knoxville;  Xenophon 
Wheeler,  Chattanooga;  J.  B.  Frazier,  Nashville;  Harris  Brown,*  Gallatin; 
T.  R.  Myers,  ShelbyvUle;  J.  B.  Killebrew,*  Nashville;  T.  F.  P,.  Allison,*  Nash- 
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viUe;  Z.  W.  Ewing,  Pulaski;  S.  F.  Thomas,  Brownsville ;  T.  E.  Harwood,* 
Trenton;  M.  B.  Trezevaiit,  Memphis;  J.  M.  Greer,  Memphis;  W.  B,  Lockett, 
Knoxville ;  W.  W.  Ogilvie,  Nashville;  James  D.  Porter,  Nashville;  W.  C.  Tatom, 
Nashville;  John  L.  Rhea,  Knoxville. 

STATIOiSr  STAFF. 

H.  A.  Morgan,  B.  S.  A.,  Direetor;  L.  A.  Judkins,  Meteorologist. 

Agriculturist.  F.  IT.  Broome,  Lihrarian. 

C.  A.  Kefftn-,  M.  S.  A.,  Horticulturist,  >S.  E.  Barnes,  M.  S.  A.,  Dairyman. 

Forester.  W.  II.  Brown,  B.  S.,  Assistant  Chemist. 

C.  A.  Mooers,  B.  S.,  Chemist.  M.  Jacob,  V.  M.  D.,  Yetcrinarian. 

S.  M.  Bain,  A.  B.,  Botanist.  Ethel  Reese,  stenographer, 

GENERAL  OUTLOOK. 

During  the  past  year  the  Tennessee  Station  has  closed  studies  on 
training  and  pruning  fruit  trees,  increasing  the  yield  of  corn,  replac¬ 
ing  grain  with  alfalfa  in  a  ration  for  dairy  cows,  and  crops  for  the 
silo.  Imjoortant  results  have  also  been  secured  from  experiments  in 
feeding  beef  and  dairy  cattle  and  swine;  rotation  experiments; 
improvement  of  cereals,  especially  wheat  and  corn;  and  tests  of 
cereals  and  forage  plants  to  ascertain  their  value  for  hay,  grain, 
fodder  or  silage.  The  work  with  cereals  and  forage  plants  (PI.  Y, 
fig.  2)  is  conducted  largely  in  cooperation  with  the  Pureau  of  Plant 
Industry  of  this  Department.  The  botanist  of  the  station  is  giving 
half  of  his  time  to  tlie  management  of  the  experiments  with  cotton 
which  the  Bureau  of  Plant  Industry  is  conducting  in  Tennessee  and 
Arkansas.  The  chemist  has  charge  of  the  fertilizer  inspection  which 
has  recently  been  turned  over  to  the  station  and  has  made  some  study 
of  the  fertilizer  requirements  of  typical  Tennessee  soils.  The  hor¬ 
ticulturist  is  giving  special  attention  to  fertilizer  experiments  on 
strawberries,  tomatoes,  melons,  and  other  truck  crops.  Farmers* 
institutes  were  held  during  the  year  in  nearly  every  county  in  the 
State,  and  at  the  close  of  the  year  the  East  Tennessee  Farmers’  Con¬ 
vention  was  in  session  for  three  days  at  the  university. 

The  work  of  this  station  has  been  greatly  retarded  by  the  resigna¬ 
tion  of  a  number  of  the  officers  of  the  station,  including  the  director, 
assistant  agriculturist,  and  plat  expert,  who  have  accepted  similar 
positions  at  the  Virginia  Station,  and  the  meteorologist,  who  has 
gone  into  private  business.  The  president  of  the  university  has  also 
been  changed  during  the  year.  In  spite  of  these  important  changes 
and  the  consequent  crippled  condition  of  the  station,  an  earnest  effort 
is  being  made  to  continue  most  of  the  important  lines  of  work  carried 
on  in  previous  years  until  a  reorganization  can  be  effected. 

LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Tennessee  Station 
during  the  past  year  were  as  follows:  Chemistry — pot  and  other 
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experiments  with  soils,  digestion  experiments,  analjdical  work; 
inspection  of  fertilizers;  field  experiments — selection  of  cereals  and 
legmnes,  experiments  with  forage  crops  for  soiling  and  silage, 
methods  of  cultivation,  green  manuring,  tests  of  meadoAV  grasses, 
grazing  experiments,  etc. ;  horticulture — cultural,  fertilizer,  and 
grafting  experiments  with  orchard  and  small  fruits  and  vegetables; 
seeds;  weeds;  diseases  of  plants;  feeding  experiments — beef  and 
dairy  cattle  and  hogs ;  entomology ;  and  dairying. 

INCOME.  * 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,000.00 

Fees _ i _  520.  00 

Farm  products _  4,  909.  78 

Miscellaneous  _  4.  18 


Total  _  20,523.96 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  Vol.  XVI,  Xos.  1-4,  Yol.  XYII,  Xos.  1  and  2,  and  the 
Annual  Report  for  1903.  The  subjects  of  the  bulletins  were  fer¬ 
tilizer  experiments,-  San  Jose  scale;  corn,  wheat,  and  soy-bean  meal 
Avitli  skim  milk  for  pork  production ;  influence  of  cliniate  and  soil  on 
the  composition  and  milling  qualities  of  Avinter  wheat ;  crops  for  the 
silo,  and  increasing  the  yield  of  corn. 

TEXAS. 

Texas  Agriciiltural  Experiment  Station,  College  Station. 

Department  of  the  State  Agricultural  and  Mechanical  College  of  Texas. 
go'':erning  board. 


Board  of  Directors:  M.  Sansom  {Presiclenf) ,  Fort  Worth;  F.  A.  Reichardt, 
Houston;  George  T.  Jester,  Corsicana ;  W.  J.  Clay,  Austin;  A.  J.  Bro^Yn,  Dallas; 
K.  K.  Legett,  Ahilene;  .4.  Haidusek,  La  Grange;  L.  D.  Amsler,  Hempstead. 


STATION 

John  A.  Craig,  B.  S.  A.,  Director. 

II.  II.  Ilarrington,  M.  S.,  Chemist. 

M.  Francis,  D.  Y.  M.,  Teterinarian. 

E.  J.  Kyle,  M.  S.  A.,  Horticulturist. 

E.  C.  Green,  B.  S.,  Assistant  Horticul¬ 
turist. 

F.  S.  Johnston,  B.  S.,  Agriculturist. 

O.  M.  Ball,  Ph.  D.,  Botanist;  Mycolo¬ 
gist. 


STAFF. 

G.  S.  Fraps,  Ph.  D.,  Assistant  Chemist. 
F.  Pt.  Marshall,  B.  S.,  Animal  Hus- 
handman  ;  Dairyman. 

R.  L.  Bennett,  M.  S.,  Cotton  Specialist. 
J.  K.  Robertson,  Superintendent  of 
State  Station  (Beeville). 

AY.  S.  Hotchkiss,  Supefdntendent  of 
State  Station  {Troupe). 


TEXAS. 
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GENERAL  OUTLOOK. 

The  past  year  has  to  a  large  extent  been  one  of  reorganization  un¬ 
der  the  new  director.  As  a  result  there  has  been  a  more  or  less  un¬ 
settled  condition  with  reference  to  station  work,  although  the  inore 
important  lines  have  in  the  main  been  continued,  and  in  some  cases 
developed.  These  include,  as  heretofore,  field  experiments  in  horti¬ 
culture  and  general  agriculture,  investigations  with  reference  to  ani¬ 
mal  diseases  and  their  prevention,  feeding  experiments  with  cattle 
and  swine,  and  experiments  at  the  substations — mainly  with  fruits, 
AUgetables,  and  forage  plants.  In  addition  to  the  worlc  with  cattle 
noted  in  the  last  report  of  this  Office  there  have  been  feeding  experi¬ 
ments  Avith  swine,  to  compare  green  feeds  alone  Avith  green  feeds  and 
concentrates,  and  in  feeding  SAvine  the  by-products  of  the  dairy. 
Feedirig  experiments  Avith  sheep  and  possibly  Avith  horses  are  to  be 
undertaken.  The  work  in  this  department  has  been  greatly  facili¬ 
tated  by  the  Avillingness  of  stock  raisers  to  loan  animals  to  the  station 
for  the  purposes  of  experiment.  The  station  continues  to  give  much 
attention  to  the  study  of  the  nature,  cause,  spread,  and  prevention  of 
different  animal  diseases  common  in  Texas,  including  especially  Texas 
feA^er  and  blind  staggers. 

The  Avork  with  field  crops,  A^egetables,  and  fruits  includes  variety 
tests,  experiments  Avith  fertilizers,  and  methods  of  culture  to  conserve 
moisture  and  improAU  tilth.  Much  of  this  Avork  is  done  at  the  Bee- 
ville  and  Troupe  substations,  the  former  giving  more  attention  to 
A^egetable  groAving  Avith  supplemental  irrigation,  and  the  latter  to 
fruit  groAving.  These  substations  are  supported  by  State  funds  and 
are  noAV  in  charge  of  efficient  local  superintendents.  Their  Avorlc  has 
been  so  popular  that  there  is  a  strong  demand  for  the  estalAli^hment 
of  other  substations,  and  the  director  is  disposed  to  favor  at  least  one 
more  (for  feeding  experiments,  near  Fort  AVorth),  provided  liberal 
appropriations  are  made  for  its  equipment  and  maintenance. 

The  cooperatiA'^e  investigations  of  the  station  are  now  extensiA^e  and 
include  cooperation  Avith  farmers  in  groAving  A^egetables,  especially 
potatoes,  and  Avith  this  Department  as  folloAvs :  A  soil  surA-e}^  Avith 
the  Bureau  of  Soils;  investigation  of  insects  injurious  to  cotton,  ex- 
clusiA^e  of  the  Mexican  cotton-boll  Aveevil  and  the  bollAVorm,  in  coop¬ 
eration  Avith  the  Bureau  of  Entomology,  and  experiments  Avith  cereals 
and  truck  crops,  conducting  IG  diAursification  farms,  breeding  cotton, 
and  the  extension  of  cotton  culture  in  Texas  in  cooperation  Avith  the 
Bureau  of  Plant  Industry.  The  extensiAu  Avork  Avith  cotton  is  in 
charge  of  R.  L.  Bennett,  formerly  director  of  farmers’  institutes. 
The  latter  are  Avell  supported  and  are  noAV  in  charge  of  J.  ^V.  Carson, 
formerly  farm  superintendent.  The  consulting  entomologist  re¬ 
signed  during  the  A^ear  to  acce])t  a  position  in  the  NeAV  Hampshire 
College  and  Station. 
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A  notable  improvement  during  the  ^^ear  in  the  plan  of  operations 
at  the  Texas  Station  has  been  the  grouping  of  the  field  experiments 
in  general  agriculture  and  the  work  with  live  stock  on  a  portion  of 
the  farm  which  it  is  proposed  to  devote  permanently  to  these  pur¬ 
poses.  Here  permanent  plats  have  been  laid  out  and  the  special 
cotton  experiments  established.  It  is  hoped  in  time  to  put  up  a  barn 
and  such  other  buildings  as  are  needed  for  experimental  work.  The 
Avork  in  horticulture  and  Avith  dairy  coavs  and  SAvine  Avill  be  con¬ 
tinued  for  the  present  on  the  old  part  of  the  farm.  The  farm  build¬ 
ings  and  their  surroundings  haA^e  been  rearranged  and  improA^ed, 
and  a  daily  barn  has  been  completed  at  a  cost  of  about  $8,000.  A 
notable  development  in  all  of  the  field  Avork  at  the  station  is  the 
increased  attention  given  to  fertilizers  in  response  to  a  rapid  groAvth 
of  the  use  of  fertilizers  in  the  State.  The  station  is  better  organized 
noAv  for  efficient  Avork  than  it  has  been  for  some  time,  and  in  AueAV  of 
the  greatly  increased  demands  made  upon  it  to  extend  its  Avork  along 
different  lines  it  could  profitably  use  much  larger  funds  than  it  has  at 
its  command. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Texas  Station  dur¬ 
ing  the  past  year  Avere  as  folloAvs :  Chemistry — nitrification,  study  of 
feeding  stuffs;  soils;  field  experiments — forage  crops,  variety  tests, 
fertilizer  and  cultural  experiments  Avith  corn  and  cotton;  horticul¬ 
ture- — A^ariety,  cultural,  and  fertilizer  experiments  Avitli  truck  crops 
and  fruits ;  feeding  experiments ;  diseases  of  animals,  and  irrigation. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  Avas  as  folloAvs : 


United  States  appropriation _ $15,  000.  00 

State  appropriation  for  substations _  5,  000.  00 

Farm  products _  200.02 

Miscellaneous _  59G.  00 


Total _ _  20,  790.  02 


A  report  of  the  receipts  and  expenditures  'for  the  United  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  recei\"ed  during  the  past  fiscal  j^^ear 
Avere  Bulletins  67-71  and  the  Annual  Report  for  1902.  The  sub¬ 
jects  treated  in  the  bulletins  are  commercial  fertilizers  and  commer¬ 
cial  poisonous  insecticides,  the  man  ifactiire  of  cane  sirup,  cabbage, 
the  composition  of  Texas  cotton-seed  meal,  and  Irish  potatoes  at 
Troupe. 


UTAH. 
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UTAH. 

Agricultural  Experiment  Station,  Logan. 

Department  of  the  Agricultural  College  of  Utah. 

GOVERNING  BOARD. 

Board  of  Trustees:  W.  S.  McCornick  (President) ,  Salt  Lake  City;  J.  A. 
Bexell  (Secretary) ,  Logan;  F.  D.  Farrell  (Assistant  Secretary) ,  Logan;  Allan 
M.  Fleming  (Treasurer) ,  Logan;  Mrs.  Emily  S.  Richards,  Sait  Lake  City; 
John  A.  McAlister,  Logan;  L.  Hansen,*  Logan;  Mrs.  R.  N.  Bagley,  Ogden; 
Geo.  C.  Whitmore,*  Neplii;  E.  R.  Owen,*  WcUsviUe. 

STATION  STAFF. 


John  A.  Widtsoe,  Ph.  D.,  Director; 
Chemist? 

Lewis  A.  Merrill,  B.  S.,  Agronomist. 

R.  S.  Northrop,  B.  S.,  Horticulturist. 

E.  D.  Ball,  M.  S.,  Biologist. 

R.  W.  Clark,  B.  Agr.,  Animal  Industry. 
W.  W.  McLaughlin,  B.  S.,  Irrigation 
Engineer. 

P.  A.  Yoder,  Ph.  D.,  Associate  Chemist. 
John  A.  Crockett,  Assistant  Dairyman. 

Win.  Hodges,  Forenu 


Robert  Stewart,  B.  S.,  Assistant  Chem¬ 
ist. 

Win.  Jardiiie,  B.  S.  A.,  Assistant  Agron¬ 
omist. 

J.  E.  Greaves,  B.  S.,  Assistant  Chemist. 

J.  B.  Nelson,  Farm  Foreman. 

John  Hopkins,  Foreman  of  Poultry  De¬ 
partment. 

Henry  W.  Crockett,  Foremian  of  Horti¬ 
cultural  Groutids. 

of  Animal  Industry. 


GENERAL  OUTLOOK. 


'  The  investigations  of  the  Utah  Station  are  concerned  mainly  with 
the  correct  use  of  water  for  different  crops.  Closely  allied  with  the 
irrigation  investigations  are  those  for  the  reclamation  of  alkali  soils 
and  the  work  in  dry  farming  The  arid  farms  provided  for  by  the 
State  legislature  have  been  in  operation  one  year,  with  most  gratif}^- 
ing  results.  It  seems  at  the  present  time  as  if  it  will  be  possible  by 
the  use  of  rational  methods  of  culture  to  grow  crops  profitabl}'  on 
millions  of  acres  of  land  in  Utah  which  has  always  been  looked  upon 
as  hopelessly  barren.  One  important  piece  of  work  in  this  connec¬ 
tion  is  the  development  by  the  statioii  of  winter  varieties  of  macaroni 
wheat  suitable  to  dry  farming.  The  alkali  reclamation  work  is  con¬ 
ducted  in  cooperation  Avith  the  Bureau  of  Soils  of  this  Department, 
and  the  irrigation  investigations  in  cooperation  Avith  this  Office.  The 
station  is  also  cooperating  Avith  the  Bureau  of  Plant  Industry  in 
sugar-beet  investigations  and  experiments  Avith  A^arious  truck  crops, 
and  Avith  the  Bureau  of  Chemistry  on  the  effect  of  environment  on 
the  chemical  composition  of  sugar  beets. 

In  the  department  of  animal  husbandry  attention  has  been  giv^en 
mainly  to  the  best  use  of  alfalfa  and  sugar-factory  by-products  in 
the  deA^elopment  of  the  dairy  and  SAvine  industries.  The  poultry  de¬ 
partment  is  emphasizing  its  breeding  experiments,  leading,  it  is 
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liopecl,  to  the  establishment  of  poultry  strains  with  high  egg-laying 
qualities.  This  department  is  also  giving  considerable  attention  to 
the  question  of  artificial  incubation.  The  high  elevation  of  this  dis¬ 
trict,  with  its  dry  climate,  introduces  difficulties  in  artificial  incuba¬ 
tion  unknoAvn  to  eastern  breeders.  The  work  in  horticulture  has 
suffered  greatly  during  the  past  fev7  years  from  the  frequent  changes 
in  the  management  of  that  department.  However,  this  work  has 
been  so  systematized  now  that  the  recent  change  will  not  seriously 
interrupt  the  work.  The  entomological  work  of  the  past  year  has 
been  concerned  mainly  with  investigations  on  the  codling  moth  and 
grasshoppers. 

Farmers’  institute  v/ork  has  been  continued  under  the  control  of 
the  director,  the  station  men  participating  in  it  to  a  considerable 
extent.  This  work  is  now  better  systematized  than  formerly  and  is 
better  appreciated  by  the  people  of  the  State.  During  the  past 
year  the  poultry  plant  has  been  greatly  improved  by  the  erection 
of  a  new  poultry  building  costing  $3,500  (PL  VI,  fig.  1).  The 
station  has  also  erected,  a  new  piggery  and  installed  an  experimental 
mill  for  testing  the  milling  qualities  of  grains  grown  under  different 
systems  of  irrigation.  For  the  purpose  of  extending  the  irrigation 
studies  another  small  farm  of  about  4  acres  has  been  completely 
equipped  with  Aveirs,  flumes,  and  other  deAnces  necessary  to  control 
the  amount  of  Avater  applied.  A  centrifugal  soil  elutriator  has  been 
devised  and  constructed  at  the  station  Avhich  possesses  a  number  of 
advantages  OA^er  older  forms  of  this  apparatus.  The  horticulturist 
of  the  station  has  resigned  recently  to  accept  a  similar  position  at 
the  Maryland  College  and  Station,  and  has  been  succeeded  by  R.  S. 
Aorthrop,  of  the  Cornell  Station. 

The  sj^stematizing  of  the  station  iiiA^estigations  at  Logan  and  the 
better  facilities  afforded  by  neAV  buildings,  additional  land  for  investi¬ 
gations,  and  State  ajApropriations  for  publications  and  special  inves¬ 
tigations  haA^e  enabled  the  Utah  Station  to  make  very  substantial 
progress.  That  it  is  better  appreciated  by  the  people  and  is  meeting 
their  approval  is  shoAvn  by  increased  correspondence,  more  frequent 
requests  for  bulletins,  more  numerous  notices  in  the  neAvspapers  of 
the  State,  and  the  greater  Avillingness  of  the  State  legislature  to  pro¬ 
vide  for  its  needs.  A  moAnment  is  noAV  on  foot  to  bring  the  southern 
Utah  experiment  farm  under  the  direction  of  this  station,  which  will 
be  an  adAmitage  in  better  systematizing  and  controlling  the  different 
agricultural  investigations  throughout  the  State.  The  station  is  still 
in  need  of  additional  funds  to  enable  it  to  keep  pace  with  the  rapid 
progress  of  agriculture  in  the  State,  and  there  is  good  prospect  that 
Avith  the  present  appreciative  attitude  of  the  people  these  funds  will 
be  proAuded  in  the  near  future. 


An.  Rpt.  Office  of  Experinnent  Stations,  1904. 


Plate  VI. 


Fig.  1.— New  Poultry  House  at  Utah  Station. 


Fig.  2.— Colony  Houses  Used  in  Poultry  Experiments  at  West  Virginia  Station. 


VERMONT. 


171 


LINES  OF  WORK. 

The  principal  lines  of  work  conducted  at  the  Utah  Station  during 
the  past  year  were  as  follows :  Chemistry — soils,  feeding  stutfs ;  alkali 
soil  investigations — reclamation  of  alkali  soils;  meteorology;  field 
experiments — rotations,  testing  varieties  of  cereals,  sugar  beets,  and 
garden  vegetables,  arid  farming;  horticulture;  diseases  of  plants; 
cattle  and  sheep  breeding;  feeding  experiments — cattle,  sheep,  horses; 
dairying;  poultry  experiments;  entomology;  irrigation — seepage  in¬ 
vestigations,  water  requirements  of  plants  and  soils. 


INCOME. 


The  income  of  the  station  during  tlie  past  fiscal  year  was  as  follows : 

United  States  appropriation _ $15,  000.  00 

Farm  products,  including  balance  from  previous  year _  488.  59 

Total _  15,  488.  59 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 


PUBLICATIONS. 

The  publications  of  this  station  receitud  during  the  past  fiscal  year 
were  Bulletins  78-87  and  the  Amiiial  Keport  for  1902,  the  latter  con- 
tainino'  a  list  of  all  the  bulletins  issued  by  the  station  since  its  organi- 
zation.  The  subjects  of  the  bulletins  are  as  follows:  Experiments  in 
fattening  lambs,  process  butter — a  dairy  fraud,  irrigation  investiga¬ 
tions  in  1901,  poison  in  water  from  a  gold  and  silver  mill,  feeding 
beet  pulp  to  steers  and  sheep,  pruning  of  tree  and  bush  fruits,  the 
grain  smuts,  pear  blight,  the  right  way  to  irrigate,  and  the  codling 
moth. 

TERMOXT. 

Vermont  Agricultural  Experiment  Station,  Burlington. 

Department  of  University  of  Vermont  and  State  Agricultural  College. 

GOVERNING  BOARD. 

Board  of  Trustees;  M.  H.  Buckham  *  {President) ,  Burlington ;  Governor  J.  G, 
INIcCullough  {ex  offtcio),  Bennington ;  G.  G.  Benedict  {Secretary) .  Burlington; 
E.  H.  Powell  {Treasurer) ,  166  College  street,  Burlington ;  H.  TI.  Powers,  Morris- 
vAlle;  .J.  H.  Converse,  Philadelphia,  Pa.;  Elias  Lyman,  Burlington ;  Robert 
Roberts,  Burlington ;  W.  S.  Webb,  Shelhurne;  D.  P,  Kingsley,  JS'eto  York  City; 
B.  F.  Fifield,  Montpelier ;  N.  W.  Fisk,  Isle  La  Motte;  Redfield  Proctor,  Proctor; 
E.  .J.  Ormsbee,*  Brandon;  W.  P.  Dillingham,  Montpelier;  G.  T.  Chaffee,  Rut¬ 
land;  II.  C.  Cleveland,  Coventry;  G.  S.  Fassett,*  Enoshurg;  Cassius  Peck,'^ 
Burlington ;  C.  A.  Catliu,  Providence,  R.  I. 
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STATION  STAFF. 

J.  L.  Hills,  D.  Sc.,  Director.  C.  H.  Jones,  B.  S.,  Chemist. 

G.  H.  Perkins,  Pii.  D.,  Entomologist.  ^\.  J.  IMorse,  M.  S.,  Assistcmt  Botanist. 

L.  R.  Jones,  Ph,  B.,  Botanist.  F.  M.  Hollister,  B.  S.,  Assistant  Gliem- 

^Yillianl  Stuart,  M.  S.,  Horticulturist.  ist. 

F.  A,  Rich,  y.  S.,  M.  D.,  Veterinarian.  C.  L.  Stygles,  Dairyman. 

Cassius  Peck,  Farm  Superintendent.  Mary  A.  Benson,  Stenographer. 

E.  H.  Powell,  Treasurer. 

GENERAL  OUTLOOK. 

During  the  past  fiscal  year  the  Yermont  Station  has  completed  a 
notable  investigation  on  the  flow  of  maple  sap,  Avhich  has  covered 
several  seasons,  and  is  the  most  comprehensive  investigation  of  its 
kind  which  has  been  made.  This  work  has  been  reported  in  both  a 
technical  bulletin  and  a  popular  bulletin.  The  station  has  also  per¬ 
fected  a  simple  test  for  the  adulteration  of  maple  sugar  with  cane 
sugar,  and  will  continue  some  other  investigations  along  this  line. 
Varieties  of  potatoes  are  being  tested  for  resistance  to  scab  on  soils 
which  are  infected,  and  Mexican  potatoes  are  being  crossed  with  the 
Irish  potato  to  secure  resistance  to  blight  and  to  the  potato  bug:  the 
latter  will  not  trouble  the  Mexican  potato.  The  work  of  the  botanist 
is  also  largely  with  potatoes  in  testing  different  methods  of  controlling 
the  blight  and  the  rot.  He  is  also  working  on  the  soft  rots  of  a 
number  of  vegetables  in  cooperation  with  the  New  York  State 
Station.  Cooperation  with  the  Bureau  of  Plant  Industry  of  this 
Department  on  drug  plants  and  on  grass  and  forage  plants  and  seeds 
offered  for  sale  in  Vermont  has  been  continued,  and  investigations 
with  truck  crops  and  on  the  influence  of  origin  of  red-clover  seed  on 
the  yield  of  crop  have  been  taken  up.  A  soil  survey  in  cooperation 
with  the  Bureau  of  Soils  has  also  been  started. 

Members  of  the  station  staff  have  aided  considerably  in  farmers’ 
institute  work  during  the  year.  A  new  hennery,  which  will  be  avail¬ 
able  for  investigations  when  funds  for  this  purpose  have  been  pro¬ 
vided,  has  been  erected  on  the  farm.  The  legislature  of  the  State 
lias  recently  appropriated  $G0,000  for  a  new  agricultural  building, 
which  will  greatly  improve  the  facilities  of  the  station  and  the 
college  of  agriculture.  This  is  an  encouraging  indi(‘ation  that 
the  people  of  the  State  appreciate  the  work  of  the  station.  It 
is  hoped  that  funds  will  also  be  provided  soon  for  the  purpose  of 
extending  the  investigations  along  lines  which  are  now  undeveloped 
for  lack  of  means. 

LINES  OE  WORK. 

The  principal  lines  of  Avork  conducted  at  the  Vermont  Station  dur¬ 
ing  the  past  year  Avere  as  folloAvs:  Chemistry — composition  of  pota¬ 
toes,  artichokes,  etc.,  methods  of  analysis;  analysis  and  control  of 
fertilizers  and  feeding  stuffs ;  inspection  of  creamery  glassware ;  field 
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experiments;  botany — grasses  and  other  forage  crops,  destruction  of 
weeds,  etc. ;  horticulture — propagation,  pollenization,  and  hybridi¬ 
zation  of  plums ;  diseases  of  plants ;  feeding  experiments,  and  dairy- 
ing. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows: 

United  States  appropriation - $15,  (fOO.  00 


State  appropriation _ •. _  1,  4GS.  03 

Fees _ ^ _  2,  548.  47 

Total _ - _  19,010.50 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
b}^  this  Department  and  has  been  approved. 

PUBiaCATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  100-107  and  the  Annual  Report  for  1903.  Bul¬ 
letins  101  and  10-1  are  on  commercial  feeding  stuffs.  Bulletin  107  on 
commercial  fertilizers,  and  the  others  on  paying  for  separated  cream 
at  the  creamery,  the  measurements  of  saw  logs,  maple-sap  flow,  and 
an  abstract  of  the  Sixteenth  Annual  Report. 


TIRGIOTA. 

Virginia  Agricultural  Experiment  Station,  Blacksburg. 

Department  of  Virginia  Agricultural  and  Mechanical  College  and  Polytechnic 

Institute. 

GOVERNING  BOARD. 

Board  of  Visitors;  J.  W.  Southall  {Superintendent  of  Public  Instruction), 
Richmond;  J.  T.  Brown,*  Brierfeld;  D.  M.  Cloyd,*  Dublin/  J.  B.  Watkins,* 
HaUsboro;  B.  B.  Brockenbrough,  Tappahannock ;  J.  F.  Ryan,  Areola;  W.  B. 
Robertson,*  Plasterco;  J.  S.  Musgrave,  Pinopolis;  J.  C.  Carrington,  Charlotte. 

STATION  STAFF. 


A.  M.  Soule,  B.  S.  A.,  Direetor. 

R.  J.  Davidson,  M.  A.,  Chemist. 

II.  L.  Price,  M.  S.,  Horticulturist. 

Win.  D.  Saunders,  Dairy  Husbandman. 
Meade  Ferguson,  Ph.  D.,  Bacteriolo¬ 
gist. 

John  Spencer,  V.  S.,  Veterinarian. 

J.  R.  Fain,  B.  S.,  Agronomist. 

Walter  B.  Ellett,  Ph.  D.,  Assistant 
Chemist. 

Will.  A.  P.  Moncure,  M.  S.,  Assistant 
Mycologist. 

P.  O.  Vanatter,  Field  E.vperiments. 


Arthur  P.  Spencer,  Assistant  Animal 
Husbandman. 

E.  A.  Smyth,  M.  A.,  Consulting  Biolo¬ 
gist. 

D.  O.  Nourse,  B.  S.,  Consulting  Agrono¬ 
mist. 

Thos.  L.  Watson,  Ph.  D.,  Consulting 
Geologist. 

C.  I.  Wade,  Treasurer. 

Mary  G.  Lacy,  Librarian. 

Mary  K.  Simpson,  Stenographer. 

Clement  E.  Craig,  Foreman  of  Field 
Ea-periments. 


Express  and  freight  address,  Christiansburg  Depot. 
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GENERAL  OUTLOOK. 

The  Yirgiiiia  Station  is  undergoing  reorganization  on  a  basis 
which  should  insure  greater  development  and  eihciency.  The  growth 
of  the  college  with  which  the  station  is  connected  has  been  so  rapid 
that  it  has  been  found  necessaiy  to  organize  it  into  several  coordinate 
departments,  with  a  dean  in  charge  of  each.  A.  M.  Soule,  formerly 
director  of  the  Tennessee  Station,  has  been  chosen  dean  of  the  depart¬ 
ment  of  agriculture  and  director  of  the  experiment  station.  The  staff 
of  the  station  has  also  been  greatly  strengthened  by  the  appointment 
of  a  dairy  husbandman,  an  agronomist,  a  field  experimenter,  an  assist¬ 
ant  animal  husbandman,  a  consulting  geologist,  and  a  foreman  of  field 
experiments.  Extensive  investigations,  which  will  require  a  period 
of  at  least  ten  years  for  their  completion,  have  been  mapped  out. 
These  include  rotation  experiments,  selection  and  improvement  of 
cereals,  tests  of  legumes  and  other  forage  plants,  a  comprehensive 
geological  and  chemical  survey  of  the  soils  of  the  State,  and  extensive 
investigations  in  animal  husbandry,  one  of  the  topics  of  special 
importance  in  this  connection  being  the  economic  production  of 
export  cattle.  While  much  new  Avork  is  being  deA^eloped,  it  is  planned 
to  continue  and  strengthen  all  of  the  more  important  lines  of  Avork 
AAdiich  haA^e  been  in  progress  in  previous  years,  including  the  iiiA^esti- 
gations  relating  to  the  production  of  vinegar,  the  study  of  fermenta¬ 
tion,  canning  of  fruit,  soil  bacteriologAq  entomology,  etc. 

For  the  Avork  in  animal  husbandry  a  large  barn  Avill  be  erected, 
the  plans  of  Avhich  have  now  been  completed.  The  last  legisla¬ 
ture  of  the  State  gaA^e  the  college  and  station  an  appropriation  of 
$165,000  for  building  purposes.  Out  of  this  it  is  planned  to  con¬ 
struct  a  handsome  agricultural  building,  Avhich  Avill  furnish  better 
facilities  for  both  the  college  and  the  station.  W.  B.  Ahvood,  Avho 
has  long  been  identified  Avith  the  station  and  has  conducted  exten- 
siAu  cider  iuA^estigations  in  cooperation  Avith  the  Bureau  of  Chemistry 
of  this  Department,  resigned  during  the  year. 

With  its  staff  organized  on  broad  and  thoroughly  up-to-date 
lines  and  Avith  additional  funds  and  other  facilities  for  iiiA^estiga- 
fion,  the  Virginia  Station  is  noAV  in  a  better  j^osition  than  ever 
before  to  conduct  iiiAustigations  haAung  as  their  basis  the  improve¬ 
ment  of  soils  and  other  agricultural  conditions  in  the  State,  and 
the  promotion  of  stock  groAving,  Avhich  is  essential  to  any  consider¬ 
able  improA^ement  in  the  condition  of  Virginia  farms. 

LINES  or  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Virginia  Station 
during  the  past  year  AAure  as  folloAvs:  Chemistry;  geologA^;  field 
experiments — study  of  forage  plants,  corn  and  other  crops,  tillage 
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and  manurial  experiments,  rotations;  anabasis  of  foods;  inspection 
of  orchards;  horticulture;  bacteriology — of  milk  and  soils,  critical 
study  of  nitrifying  and  denitrifying  bacteria  ;  feeding  experiments — 
feeding  steers,  study  of  corn  stover,  wheat  straw,  cotton-seed  hulls, 
etc.,  as  substitutes  for  hay;  A^eterinary  science;  entomology;  cider 
and  vinegar  making;  biology;  and  stud}^  of  ferments. 

INCOME. 


The  income  of  the  station  during  the  past  fiscal  year  Avas  as  follows : 

United  States  appropriation _ $1.5,000.00 

State  appropriation _  25.  00 

Miscellaneous _  191.  90 

Total _ _  15,  210.  90 

A  report  of  the  receipts  and  expenditures  for  the  Thiited  States 
fund  has  been  rendered  in  accordance  Avith  the  schedules  prescribed 
by  this  Department  and  has  been  approA^ed. 

PUBLICATIONS. 

The  publications  of  this  station  receiA^d  during  the  past  fiscal 
year  Avere  Bulletins  133-142  and  144-147.  Bulletins  133-142  belong 
to  the  series  of  orchard  studies,  including  a  second  report  on  the 
cherry  orchard,  spraAung  the  plum  orchard,  notes  on  A^arieties  of 
domestic  plums,  on  the  occurrence  and  treatment  of  fire  blight  in 
the  pear  orchard,  an  investigation  into  the  character  of  cider  apples 
in  Europe  and  comparisons  Avith  American  fruit,  a  consideration  of 
the  commercial  handling  of  cider  fruit — grinding  and  expressing 
the  must,  a  consideration  of  the  principles  and  technique  iiiAmlved 
in  the  fermentation  and  final  finishing  of  ciders,  the  chemical  compo¬ 
sition  of  ciders,  some  observations  on  croAvn  gall  of  apple  trees,  the 
lime-sulphur  Avash  for  the  San  Jose  scale,  and  the  bitter  rot  of 
apples.  The  other  bulletins  AATre  on  stock  and  poultry  poAvders  or 
condimental  foods,  forage  plants,  some  notes  on  canning  fruits  and 
vegetables,  bush  fruits — second  report. 


WASIIIXGTOI^. 

Washing-ton  Agricultural  Experiment  Station,  Pullman. 
Department  of  ^Yasbillgtoll  Agricultural  College  and  School  of  Science. 

GOAERNING  BOARD. 

Board  of  Regents:  F.  .T.  Barnard  {Pra^idcnl) ,  Seattle;  R.  C.  McCroskey  * 
{  Vice-Presklent) ,  Garfield;  J.  P.  Sharp,*  Pllenshurg ;  LI.  L.  Ettinger  {Trea^- 
vrer),  Colfax;  II.  D.  CroAA%*  Spolcane;  E.  A.  Bryan  {Seeretarij,  ex  officio), 
Pullman. 
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STATION 

E.  A.  Pryan,  :M.  A.,  LL.  D.,  Director. 

E.  E.  Elliott,  M.  S.,  AijricnUurist. 

R.  Kent  Beattie,  B.  S.,  M.  A.,  Actuig 
Botanist. 

Elton  Fulmer,  M.  A.,  Chemist  for  State 
Work. 

Sofus  B.  Nelson,  D,  V,  M.,  Veterina¬ 
rian. 

II.  S.  Davis,  Ph.  B.,  Assistant  Zoologist. 

O.  L.  Waller,  Pii.  M., 


STAFF. 

George  Severance,  B.  S.,  Assistant  Ag¬ 
riculturist. 

IL  W.  Thatcher,  B.  S.,  M.  A.,  Clieniist. 

M.  Kosenberger,  D.  V.  M.,  Assistant 
Teterinarian. 

A.  L.  Melander,  M.  S.,  Assistant  En¬ 
tomologist. 

W.  II.  Lawrence,  M.  S.,  Assistant  Bot¬ 
anist,  Entomologist. 

Irriga tion  Engineer. 


GENERAL  OUTLOOK. 

During  the  past  fiscal  year  no  material  changes  liaA^e  been  made  in 
the  work  of  the  Washington  Station.  The  work  in  agronomy  now 
includes  a  large  number  of  breeding  experiments  with  cereals  in  coop¬ 
eration  with  the  Bureau  of  Plant  Industry  of  this  Department.  Tests 
are  also  being  made  of  clover  and  alfalfa  from  different  sources,  and 
a  dry-land  alfalfa  has  been  found  which  yielded  over  4*  tons  per  acre 
at  the  station.  The  veterinarian  in  connection  with  his  investigations 
on  i^oisonous  plants  has  discovered  a  bacterium  to  which  he  attributes 
the  supposed  poisoning  of  sheep.  He  has  isolated  the  bacterium  and 
with  it  killed  rabbits  in  which  the  characteristic  lesions  were  formed. 
The  horticulturist  has  been  grafting  tomatoes  on  different  tomato 
stocks  and  on  potatoes,  testing  the  keeping  qualities  of  fruit  from 
different  sources,  carrying  on  pollination  experiments,  and  studying 
the  viability  of  pollen  in  different  varieties  of  apples.  In  the  study 
of  plant  diseases  special  attention  has  been  giA^en  to  a  neAV  tomato 
blight  Avhich  preA^ails  in  all  the  Avarm  A^alleys,  and  to  deAusing  an 
effectiA^e  and  efficient  treatment  for  smut  on  Avheat.  An  organism 
Avhich  is  supposed  to  be  the  cause  of  croAvn  gall  has  been  discoA^ered. 

The  chemist  is  giAung  attention  especially  to  studies  of  grasses  and 
forage  plants  and  of  hay  from  different  sources.  Hay  grown  on  the 
eastern  side  of  the  State  brings  a  higher  price  than  that  grown  on 
the  Avestern  side,  and  an  effort  is  being  made  to  discoA^er  the  cause. 
He  has  found  in  connection  Avith  investigations  on  the  effect  of  feed¬ 
ing  cotton-seed  meal  to  pigs  on  the  quality  of  lard  produced  that  such 
lard  gives  the  characteristic  cotton-seed  oil  reaction.  Irrigation  in¬ 
vestigations  in  cooperation  Avith  this  Office  haA^e  been  continued. 

The  station  has  made  some  progress  during  the  year  in  differen¬ 
tiating  college  and  station  Avork  on  the  farm.  It  is  also  doing  more 
and  better  AVork  than  formerly,  but  is  in  need  of  a  more  effective 
organization  and  of  larger  funds  for  the  general  expenses  of  iiiA^esti- 
gation. 

LINES  OF  AVORK. 

The  principal  lines  of  Avork  conducted  at  the  Washington  Station 
during  the  past  year  AA  ere  as  folloAvs :  Chemistry — methods  of  analy- 
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sis,  chemical  studies  of  hay,  forage  crops  for  silage,  fertilizers,  foodsy 
and  dairy  products ;  botany — study  of  crown  gall,  black  spot,  canker, 
tomato  blight,  pear  blight,  grain  smuts;  bacteriology;  soils — sub¬ 
soiling  and  soil  treatment;  field  experiments — tests  of  grasses  for 
pasture,  varieties  of  oats,  barley,  emmer,  spelt,  and  einkorn,  rota¬ 
tions,  time  of  seeding,  sugar  beets ;  horticulture — cover  crops  and  fer¬ 
tilizers  for  orchards,  spraying  for  apple  scab,  protection  from  frost, 
varieties  of  fruits  and  vegetables,  selection  of  nursery  stock;  plant 
breeding — cereals,  clover,  alfalfa,  and  vetches;  diseases  of  plants; 
feeding  and  breeding  experiments — cattle,  swine,  and  sheep;  veteri¬ 
nary  science — control  of  the  squirrel  pest,  poisonous  elfect  of  certain 
plants  on  sheep,  influence  of  feeding  fungi  to  horses,  glanders,  tuber¬ 
culosis  of  cattle,  heaves,  study  of  influence  of  animal  fat  as  a  conserver 
of  heat ;  entomology — study  of  the  codling  moth  in  coo2)eration  with 
other  northwestern  stations,  insects  affecting  cereals,  San  Jose  scale 
and  remedies  for  the  same,  joarasitic  diseases  of  crickets;  dairying; 
and  irrigation. 

INCOME. 


The  income  of  the  station  during  the  jiast  fiscal  3^ear  was  as  follows: 

United  States  appropriation _ jpi.5,  000.  00 

Farm  products,  including  balance  from  previous  year _  830.  78 

Total _ _ _  15,830.78 


A  re^iort  of  the  receijits  and  ex^ienditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  jirescribed 
by  this  Deuartment  and  has  been  ajijiroved. 

PUBLICATIONS. 

The  jDdblications  of  this  station  received  during  the  past  fiscal  year 
were  Bulletins  54-60  and  the  Annual  Kejiort  for  1902.  The  subjects 
treated  in  the  bulletins  were  as  follows :  The  formalin  treatment  for 
Avheat  and  oat  smut,  Washington  soils,  sjiraying  for  the  San  Jose 
scale  with  modifications  of  the  sulphur-salt-linie  wash,  a  home  vege¬ 
table  garden  in  the  Palouse  country,  exjieriments  in  feeding  swine, - 
root  diseases  of  fruit  and  other  trees  caused  by  toadstools,  and  a  report, 
on  the  range  conditions  of  central  Washington. 

AVEST  AaUGIKIA. 

West  Virg-inia  Agricultural  Experiment  Station,  Morgantown. 

Department  of  West  Virginia  University. 

GOVEENING  BOAKD. 

Board  of  Regents:  E.  M.  Grant,  Morgantown ;  C.  E.  Haworth,  Huntington 
L.  J.  AVilliams,  Lewishurg ;  C.  M.  Babb,  Falls;  J.  R.  Trotter,  (President) ,  Buek- 
hannon;  D.  C.  Gallaher,  Charleston ;  J.  B.  Finley,  ParJeershurg ;  S.  H.  Bowman,. 
Phillipi. 

II.  Doc.  421,  58-3 - 
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STATION  STAFF. 


J.  II.  Stewart,  M.  A.,  LL.  D.,  Director; 
Agriculturist. 

B.  II.  Hite,  M,  S.,  Chemist. 

J.  L.  Sheldon,  Pii.  D.,  Bacteriologist. 
Theodore  Imbach,  Assistant  Horticul¬ 
turist. 

W.  E.  Rumsey,  B.  S.  Agr.,  Assistant 
Entomologist. 

C-.  D.  Howard,  B.  S.,  Associate  Chem¬ 
ist. 

F.  B.  Kiuist,  Assistant  Chemist. 

GENERAL 


Horace  Atwood,  M.  S.  Agk.,  Assistant 
Agriculturist. 

T.  C.  Johnson,  A.  M.,  Assistant  Horti¬ 
culturist. 

W.  M.  Watson,  Stenographer. 

M.  A.  Stewart,  Librarian. 

W.  J.  White,  Auditor,  Cleric. 

A.  R.  Whitehill,  Pii.  D.,  Treasurer. 

A.  L.  Post,  A.  M.,  Assistant  Bacteriolo¬ 
gist. 

¥.  F.  Gront,  B.  S.,  Assistant  Chemist. 
OUTLOOK. 


The  West  Virginia  Station  has  made  substantial  progress  during 
the  past  fiscal  year  in  developing  its  investigations  along  agricul¬ 
tural,  chemical,  and  pathological  lines.  The  agricultural  depart¬ 
ment  continues  to  give  prominence  to  its  poultry  investigations.  It 
has  made  an  exhaustive  study  of  the  production  of  fertile  eggs  and 
of  their  artificial  incubation,  and  is  now  studying  means  of  rearing 
chicks  successfully,  giving  attention  to  breeds,  heating  devices,  exer¬ 
cise,  air  space,  and  the  management  and  construction  of  brooder 
houses.  For  a  number  of  years  small  movable  colony  houses  for  lay¬ 
ing  hens  have  been  in  successful  use,  and  more  recently  these  have  been 
adapted  to  the  rearing  of  very  young  chickens  by  the  installation  of 
cheap  heating  devices  (PI.  VI,  fig.  2) .  From  the  standpoint  of  health 
and  economy  this  method  has  yielded  excellent  results.  The  depart¬ 
ment  of  agricvdture  is  also  conducting  field  and  plat  experiments,  the 
latter  consisting  largely  of  fertilizer  and  inoculation  experiments  with 
leguminous  plants.  The  work  with  legumes  is  conducted  in  coopera¬ 
tion  with  the  Bureau  of  Plant  Industry  of  this  Department.  A 
brick  silo  has  recently  been  completed  and  filled,  to  be  used  in  connec¬ 
tion  with  feeding  work. 

The  chemist  is  continuing  his  investigations  on  the  possibility  of 
preserving  fruit  juices,  fruits,  and  other  substances  by  subjecting  them 
to  high  pi’essure.  The  possibility  of  thus  preserving  such  substances 
has  been  quite  clearly  demonstrated  and  a  wide  and  interesting  field 
of  purely  scientific  investigation  has  been  opened  up.  Whether 
practical  application  can  be  inade  of  the  principle  involved  in  these 
experiments  remains  to  be  demonstrated.  An  investigation  is  being 
made  to  discover  a  process  for  the  fixation  of  atmospheric  nitrogen, 
in  connection  with  which  a  number  of  pieces  of  special  apparatus 
have  been  devised.  The  department  of  chemistry  is  continuing  its 
stud}^  of  insecticides  and  fungicides,  and  has  begun  an  examination  of 
the  mineral  and  drinking  waters  of  the  State. 

During  tlie  past  year  some  work  in  vegetable  pathology  has  been 
developed,  and  a  thorough  survey  of  the  State  has  been  made  to  dis¬ 
cover  the  different  prevalent  diseases  and  pests  of  fruits,  vegetables, 
and  other  economic  plants.  In  some  of  the  work  on  diseases  of  fruits 
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and  vegetables  the  horticulturist  and  vegetable  pathologist  are  coop¬ 
erating.  The  station  is  also  cooperating  with  the  State  geological 
survey  in  studies  relating  to  the  agricultural  resources  of  the  State, 
in  connection  with  which  a  soil  map  of  the  State  will  be  prepared. 
All  of  the  analytical  work  of  the  survey  is  done  at  the  station  under 
tlie  supervision  of  the  chemist.  During  the  past  year  the  station  and 
the  State  superintendent  of  public  schools  have  been  cooperating 
in  an  effort  to  improve  some  of  the  buildings  and  grounds  of  the 
rural  schools  throughout  the  State. 

The  inspection  of  fertilizers  and  nurseries  under  the  direction  of 
station  officers  has  been  continued  as  heretofore.  This  work  has 
brought  the  station  workers  into  intimate  contact  with  a  large  number 
of  farmers  and  has  apparently  awakened  considerable  popular  inter¬ 
est  in  the  investigations  of  the  station.  This  has  been  noted  espe¬ 
cially  in  a  largely  increased  correspondence.  The  station  is  conduct¬ 
ing  a  considerable  amount  of  work  of  scientific  and  practical  value, 
but  there  is  need  of  additional  investigations  in  animal  husbandry, 
horticulture,  and  several  other  lines,  and  it  is  hoped  that  funds  will 
be  provdded  for  these  purposes. 

LINES  OF  W^ORK. 

The  principal  lines  of  work  conducted  at  the  "West  Virginia  Station 
during  the  past  year  were  as  follows:  Chemistry— study  of  insecti¬ 
cides  and  fungicides,  analytical  work  with  feeding  stuffs  and  Avaters, 
study  of  pressure  as  a  preservative  and  of  a  process  for  the,  fixation 
of  atmospheric  nitrogen,  methods  of  analysis;  analysis  and  control 
of  fertilizers;  inspection  of  orchards  and  nurseries;  soils — study  of 
fertility  by  use  of  rotations,  green  manures,  commercial  fertilizers  and 
barnyard  manure,  study  of  acid  soils,  soils  of  orchard  sections,  etc.; 
field  experiments — variety  tests  of  cereals  and  legumes,  fertilizer  ex¬ 
periments  Avith  buckAvheat,  pastures,  and  meadows;  horticulture — ■ 
adaptabilit}^  of  mountain-glade  lands  for  truck  crops,  cranberries  and 
other  fruits,  study  of  causes  of  Avinterkilling  in  peach  orchards, 
forcing  experiments  with  A^egetables,  study  of  effect  of  cross  pollina¬ 
tion  of  the  apple  and  other  fruits,  of  insecticides  and  fungicides,  and 
of  diseases  of  fruits  and  A^egetables ;  feeding  experiments  Avith  sheep ; 
poultiy  experiments — production  of  meat  and  eggs,  incubation,  ex¬ 
periments  to  improA^e  flaAmr  of  meat  and  eggs  of  domesticated  foAvls; 
and  entomology — insects  injurious  to  orchards,  orchard  products, 
and  forest  trees. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  A^ear  Avas  as  folloAvs : 


United  States  appropriation _ _ _ $15,  000.  00 

Fees  _ 1 _  9,  59G.  73 

Farm  products _  2,  403.  27 

Miscellaneous  _  135.  OG 


Total _  27,  135.  OG 
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REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

rUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  84—91  and  Annual  Keports  for  1901  and  1902. 
The  bulletins  included  two  accounts  of  fertilizer  inspection  and  other 
subjects,  as  follows:  Experiments  with  buckwheat  and  oats,  cran¬ 
berries  in  West  Virginia,  greenhouses,  poultry  experiments,  rural 
water  supply  and  sheep-feeding  experiments.  There  were  also 
received  circulars  of  information  on  the  muskmelon  blight,  treat¬ 
ment  of  the  San  Jose  scale,  and  the  striped  cucumber  beetle. 


wiscoKsi]sr. 


Agricultural  Experiment  Station  of  the  University  ofWisconsin,  Madison. 
Department  of  the  University  of  Wisconsin. 

GOVERNING  BOARD. 

Board  of  Regents;  George  F.  Merrill  {President),  Ashland ;  President  of 
University,*  Madison;  State  Superintendent  of  Instruction  {ex  offieio),  Mad¬ 
ison;  James  C.  Kerwin  *  {  Vice-President),  Neenah;  E.  F.  Riley  {Secretary), 
Madison;  William  F.  Vilas,  Madison;  Almah  J.  Frisby,  Milivaiilcee;  H.  C. 
Taylor,*  Orfordville;  L.  S.  Hanks,  Madison;  D.  T.  Parker,*  Fenniniore; 
James  M.  Pereles,  Milwaukee ;  Arthur  J.  Puls,  Milwaukee;  M.  C.  Mead,*  Ply¬ 
mouth;  Edward  Evans,  La  Crosse;  O.  E.  Clark,  Appleton;  August  J.  Myr- 
land,*  Crrantshurg. 


STATION  STAFF. 


.  A.  Henry,  D.  Agr.,  D.  Sc.,  Director. 

M.  Babcock,  Pii.  D.,  LL.  D.,  Assist¬ 
ant  Director;  Chief  Chemist. 

L.  Russell,  Pit.  D.,  Bacteriologist. 

11.  Farrington,  M.  S.,  Dairy  Hus- 
handman. 

R.  Whitson,  B.  S.,  Agricultural 
Physicist. 

P.  Sandsteii,  Ph.  D.,  Horticulturist. 

C.  Humphrey,  B.  S.,  Animal  Hus- 
handman. 

W.  Woll,  Ph.  D.,  Chemist. 

A.  Moore,  Agronomist. 

S.  Alexander,  M.  D.  C.,  V.  S.,  Veter¬ 
inarian. 

N.  Knapp,  B.  S.,  Agricultural  Engi¬ 
neer. 


C,  W.  Stoddart,  A.  M.,  Assistant  Agri¬ 
cultural  Ph  ysicist. 

E.  G.  Hastings,  M.  S.,  Assistant  Bacte¬ 
riologist. 

W.  S.  Brown,  B.  S.  A.,  Assistant  Horti¬ 
culturist. 

W.  J.  Carson,  B.  S.  A.,  Assistaiit  Dairy 
Hushandman. 

J.  C.  Brown,  M.  S.,  Assistant  in  Agri¬ 
cult  u ra  I  C hem  istry. 

G.  A.  Olson,  B.  S.,  Assistant  in  Agri¬ 
cultural  Chemistry. 

J.  G.  Fuller,  B.  S.,  Assistant  Animal 
Hushandman. 

A.  L.  Stone,  Assistant  Agronomist. 

Frank  Kleinheinz,  Shepherd. 

L.  H.  Adams,  Farm  Superintendent. 


Ida  Herfurth,  Executive  Clerk. 

Sophie  M.  Briggs,  Lihrarian. 

GENERAL  OUTLOOK. 

The  Wisconsin  Station  has  made  considerable  progress  during  the 
past  year  in  developing  its  work  along  lines  previously  established. 
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The  investigations  on  the  cold  curing  of  cheese  have  been  closed  and 
the  results  published.  The  influence  of  these  investigations  is  now 
seen  in  the  establishment  of  several  commercial  plants  for  curing 
cheese  at  low  temperatures.  The  investigations  on  moor  lands  to 
determine  the  causes  of  unproductiveness  have  been  resumed  and 
greatly  extended.  There  continues  to  be  a  large  amount  of  work  in 
animal  husbandry,  to  which  have  been  added  feeding  experiments 
with  pigs  to  test  fresh  and  fermented  corn  meal  and  cotton-seed  meal 
combined,  with  reference  to  the  safety  of  feeding  the  fermented  meals. 
The  bacteriologist  is  studying  the  bacterial  development  of  nodules 
on  legumes,  and  soil  bacteria.  A  new  department  of  agricultural 
engineering  has  been  established  in  connection  with  the  college  and 
station  and  put  in  charge  of  G.  N.  Knapp,  late  of  the  United  States 
Geological  Survey,  who  has  taken  up  a  study  of  systems  of  ventilation 
for  barns. 

The  Wisconsin  Station  continues  to  cooperate  with  the  Bureau  of 
Plant  Industry  of  this  Department  in  experiments  on  cereals,  with 
the  Bureau  of  Chemistiy  on  the  effect  of  environment  on  the  chemical 
composition  of  sugar  beets,  and  with  this  Office  on  irrigation  experi¬ 
ments.  It  is  also  cooperating  very  extensively  with  farmers  through 
the  Agricultural  Experiment  Association,  which  has  a  membership  of 
nearly  600  members,  mostly  young  men  who  have  attended  short 
courses  at  the  university.  This  work  consists  largely  in  testing  the 
supposed  valuable  varieties  of  farm  seeds  and  growing  new  crops. 
At  present  about  200  members  are  growing  improved  varieties  of  corn 
and  about  500  are  endeavoring  to  grow  alfalfa.  The  association  has 
an  appropriation  of  $1,000  from  the  legislature,  and  500  copies  of  its 
report  are  published  by  the  State. 

The  station  is  conducting  extensive  experiments  with  cranberries, 
Avith  an  appropriation  of  $2,500  a  year  from  the  State.  A  large  plant 
has  been  prepared  Avith  reservoir  and  canals  for  irrigation  and  a 
scheme  for  drainage.  The  water  for  irrigation  is  pumped  from  the 
drainage  canal,  and  so  can  be  used  oatt  and  over.  A  part  of  this 
Avork  is  in  cooperation  with  this  Office.  The  station  is  also  conduct¬ 
ing  tobacco  inA^estigations  at  seA^eral  places,  Avith  a  State  appropria¬ 
tion,  and  is  demonstrating  the  value  of  spraying  potatoes,  testing 
dairy  cattle,  and  doing  other  extension  Avork,  Avhich  brings  it  into 
close  touch  with  the  farmers  of  the  State. 

The  facilities  of  the  station  haA^e  been  considerably  improA^ed  dur¬ 
ing  the  past  year  by  the  extension  of  AvaterAvorks  to  the  agricultural 
buildings,  the  rebuilding  of  the  greenhouses  and  the  addition  of  a  neAV 
greenhouse,  the  improvement  of  facilities  for  Avork  in  agricultural 
physics,  the  purchase  of  land  adjacent  to  the  hill  farm,”  and  the 
building  of  cement  Avalks  and  macadam  roads  on  the  college  grounds. 

The  Wisconsin  Station  continues  to  pursue  a  very  aggressive  course 
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in  working  out  the  problems  of  practical  agTicnlture  in  the  State  and 
also  in  studying  the  underlying  principles  of  agriculture.  The  new 
department  of  agricultural  engineering  bids  fair  to  be  a  most  impor¬ 
tant  and  useful  one  in  the  State,  and  the  development  of  the  work  in 
agronom}^  is  taking  a  very  practical  form,  which  is  interesting  a  large 
number  of  intelligent  young  farmers.  The  university  has  reached  a 
point  where  the  need  is  becoming  more  apparent  of  increased  appro¬ 
priations  to  carry  on  the  work  of  the  college  of  agriculture  and  at 
the  same  time  maintain  the  station  work  on  the  high  plane  which  it 
has  occupied. 

LINES  OF  WOUK. 

The  principal  lines  of  work  conducted  at  the  Wisconsin  Station 
during  the  past  year  were  as  follows:  Chemistry — studies  of  silage 
and  of  the  effect  of  nitrates  on  the  protein  content  of  corn,  oats,  rape, 
and  cowpeas;  bacteriology — studies  of  nodules  of  legumes,  soil  bac¬ 
teria,  pasteurization;  soils — pot  and  field  experiments  with  muck; 
field  experiments — cereals  and  forage  crops;  horticulture — studies 
of  seedling  apples  and  plinns,  effects  of  pinching  back  raspberries, 
etc.;  feeding  experiments — horses,  cattle,  sheep,  and  swine;  dairy¬ 
ing — clieese  ripening  at  low  temperatures,  experiments  with  skim 
milk,  condensed  milk,  and  cream;  drainage;  irrigation;  and  agri¬ 
cultural  engineering. 

INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  w^asas  follows: 

United  States  appropriation _ _ $15,000 

State  appropriation _  19,  000 

Fees _  1,  800 

Total _  35,  800 

A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  100-113  and  the  Annual  Deport  for  1903. 
Bulletins  100,  lOG,  109,  and  113  contain  analyses  and  law  concern¬ 
ing  fertilizers  and  feeding  stuffs.  The  other  bulletins  are  on  the 
following  subjects:  Shrinkage  of  cold-cured  cheese  during  ripen¬ 
ing;  studies  in  milk  production;  soiling  crops  for  dairy  cows  in 
Wisconsin;  the  food  requirements  of  pigs  from  birth  to  maturity; 
the  improvement  of  home  grounds;  official  tests  of  dairy  cows, 
1902-3;  trees  and  shrubs  for  shade  and  ornament;  spraying  fruit 
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trees;  grain  smut  and  its  prevention;  and  alfalfa  in  Wisconsin. 
The  Annual  Report  contains  a  report  of  the  director  summarizing 
the  work  of  the  station,  a  description  of  the  new  agricultural  build¬ 
ing,  a  history  of  the  college  and  station,  an  account  of  a  comparison 
of  whole  corn  and  corn  meal  for  fattening  pigs,  and  summaries  of 
the  work  of  the  station  during  the  period  1893-1903  on  the  following 
subjects:  The  feeding  value  of  rape  and  other  succulent  foods; 
experiments  in  lamb  feeding;  breeding  lambs  for  market;  the  flock 
and  its  management ;  feeding  trials  with  pigs ;  experiments  in  feed¬ 
ing  and  management  of  dairy  coavs;  testing  cows  at  the  farm; 
tests  of  dairy  coavs;  methods  and  apparatus  for  testing  milk  and 
milk  products;  pasteurization  as  applied  to  butter  making;  pres- 
erA^ation  of  milk  for  direct  use  by  pasteurization;  conditions  affect¬ 
ing  the  consistency  of  milk — means  of  restoring  consistency  of  pas¬ 
teurized  cream ;  experimental  Avork  on  methods  of  cheese  manufac¬ 
ture  ;  iiiA^estigations  regarding  the  curing  of  cheese ;  galactase,  the 
inherent  digest Ae  enzym  of  milk;  cold  curing  of  cheese;  experi¬ 
ments  in  paraffining  cheese;  special  series  of  cheese  bulletins;  bac¬ 
teriology  of  cheese;  dair^/  bacteriological  problems;  miscellaneous 
bacteriological  investigations;  causes  of  silage  fermentation;  in- 
A'estigations  on  boAune  tuberculosis;  anthrax  in  Wisconsin;  black 
rot  of  cabbage;  experiments  Avith  grain  and'  forage  plants,  1899- 
1903 ;  treatment  of  seed  grain  for  the  preA^ention  of  smut-;  experi¬ 
ments  Avith  sugar  beets;  report  of  the  diAusion  of  feeding  stuffs  and 
fertilizers;  miscellaneous  chemical  iiwestigations ;  irrigation  in 
humid  climates;  studies  on  the  iniproA^ement  of  marsh  soils;  studies 
on  the  deA'elopment  and  distribution  of  nitrates  and  total  Avater- 
soluble  salts  in  field  soils;  problems  in  farm  mechanics;  natiA-e 
plums;  the  origin  of  deA"eiopment  of  fruit  buds;  the  treatment  of 
seed  oats  for  the  preA^ention  of  smut;  miscellaneous  horticultural 
Avork;  report  of  nursery  inspection  for  the  State  of  Wisconsin. 

WXOMIING. 

Wyoming'  Agricultural  Experiment  Station,  Laramie. 

Department  of  the  UniA^ersity  of  Wyoming. 

GOVERNING  BOARD. 

Board  of  Trustees:  Otto  Gramm*  (President),  Laramie;  T.  F.  Burke  (Vice- 
President),  Cheyenne;  Grace  R.  Ilebard  *  (Secretary),  Cheyenne;  J.^C.  Davis 
(Treasurer),  Raiclins;  A.  C.  Jones,*  Laramie;  W.  G.  Aber,  Wolf;  Bessie  A. 
Stone,  Evanston;  11.  L.  Stei’ens,*  Laramie;  Harriet  Knight,  Cheyenne;  A.  J. 
Mokler,  Casper;  T.  T.  Tynan  (State  Superintendent  of  Public  Instruction,  ex 
officio),  Cheyenne;  F.  M.  Tisdel  (President  of  University,  ex  officio),  Laramie, 
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STATION  STAFF. 

B.  C.  Bnffum,*  M.  S.,  Director,  Agri-  George  E.  Morton,  M.  L.,  Assistant  in 

cnUurist.  Animal  Industry. 

Aven  Nelson,  A.  M.,  Botanist.  N.  Albin  Nelson,  Assistant  Meteorolo- 

C.  B.  Ridgaway,  M.  A.,  Physicist.  gist. 

II.  G.  Knight,  A.  M.,  Chemist.  Frank  E.  Hepner,  Pn.  G.,  B.  S.,  Assist- 

Grace  R.  Ilehard,  Ph.  D.,  Secretary.  ant  Chemist. 

E.  L.  Case,  Stenographer. 

GENERAL  OUTLOOK. 

The  work  of  the  Wyoming  Station  during  the  past  fiscal  year  has 
been  mainly  a  continuation  of  investigations  previously  inaugurated^ 
including  experiments  in  selecting  wheat;  the  rotation  of  crops;  the 
use  of  legumes  for  green  manuring;  studies  of  alfalfa,  grasses,  and 
forage  plants;  experiments  with  potatoes,  including  the  control  of 
Khizoctonia;  the  production  of  rape,  alfalfa,  and  peas  for  feeding 
sheep  and  hogs;  experiments  on  the  water  requirements  for  a  maxi¬ 
mum  crop  of  oats,  and  fiber  investigations  in  cooperation  with  the 
Bureau  of  Plant  Industry  of  this  Department.  Investigations  on 
the  duty  of  Vv'ater  in  producing  oats  and  other  irrigation  investi¬ 
gations  have  been  conducted  in  cooperation  with  this  Office.  A  lamb¬ 
feeding  experiment  has  been  made,  in  which  300  animals  were 
diAuded  into  five  lots  and  given  a  variety  of  rations.  Those  pastur¬ 
ing  on  field  peas  alone  did  as  Avell  as  those  fed  on  alfalfa  and  corn. 
It  is  thought  that  peas  Avill  proA^e  an  economical  feed  for  fattening 
lambs,  provided  corn  is  used  for  finishing.  These  experiments  are 
to  be  repeated.  A  number  of  cattle  and  horses  liaA^e  been  purchased 
for  the  purpose  of  beginning  breeding  experiments. 

Much  attention  has  necessarily  been  giA’en  to  the  reorganization  of 
the  station  AAmrk  and  the  adaptation  of  the  penitentiary  lands  and 
buildings  recently  acquired  by  the  station  to  the  needs  of  station 
Avork.  Additions  of  considerable  importance  have  been  made  to  the 
station  live  stock  and  of  minor  importance  to  its  other  equipment. 
With  more  liberal  funds  for  the  extension  of  its  inA^estigations  the 
station  Avould  be  in  much  better  condition  than  heretofore. 

LINES  or  AAmRK. 

The  principal  lines  of  work  conducted  at  the  Wyoming  Station 
during  the  past  year  Avere  as  folloAvs:  Botany;  range  improvement; 
meteorology ;  soils — rotations,  continuous  cropping,  cultural  experi¬ 
ments,  renovators,  study  of  soil  characteristics;  fertilizers;  field 
experiments — Aoiriety  tests  and  cidtural  experiments  Avith  cereals, 
forage  crops,  and  garden  vegetables;  analysis  of  foods;  feeding 
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experiments — horses,  milch  cows,  pigs,  poultry,  range  sheep,  and 
lambs;  and  irrigation — measurement  of  water  on  the  station  farm, 
plat  experiments,  effects  of  irrigation  on  alkali. 


INCOME. 

The  income  of  the  station  during  the  past  fiscal  year  was  as  follows : 


United  States  appropriation _ $15,  000.  00 

Farm  products _  2,  1G8.  57 

Total  _  17,108.57 


A  report  of  the  receipts  and  expenditures  for  the  United  States 
fund  has  been  rendered  in  accordance  with  the  schedules  prescribed 
by  this  Department  and  has  been  approved. 

PUBLICATIONS. 

The  publications  of  this  station  received  during  the  past  fiscal 
year  were  Bulletins  59-Gl,  Index  Bulletin  C,  and  the  Annual  Report 
for  1903.  The  subjects  treated  in  the  bulletins  include  the  wheat 
grasses  of  Wyoming,  wheat  growing  on  the  Laramie  plains,  and 
seepage  investigations  in  the  valley  of  the  Laramie  River. 


PUBLICATIONS  OF  THE  OFFICE  OF  EXPEEIMENT  STATIONS 
ISSUED  DUEING  1904. « 

EXPERIMENT  STATION  RECORD. 


Title. 

Editor. 

Experiment  Station  Record,  Vol.  XV  (1903-4),  Nos.  5-12 . 

Experiment  Station  Record,  Vol.  XVI  (1904-5),  Nos.  1-4 . 

E.  W.  Allen. 

Do. 

Do. 

General  Index  to  Experiment  Station  Record . 

ANNUAL  REPORTS. 


Title. 

Author. 

Report  of  the  Director  of  the  Office  of  Experiment  Stations  for  1904 . 

Annual  Report  of  the  Office  of  Experiment  Stations  for  the  year  ended  June 
30,  1903. 

A.  C.  True. 

Do. 

ARTICLES  IN  THE  YEARBOOK  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

The  Farmers’  Institutes  (Yearbook,  1903,  pp.  149-158) . 

Wheat  Flour  and  Bread  (Yearbook,  1903,  pp.  347-362) . 

John  Hamilton. 

Harry  Snyder  and  C. 

D.  Woods. 

R.  P.  Teele. 

Preparing  Land  for  Irrigation  (Yearbook,  1901,  pp.  239-250) . 

BULLETINS. 

Number. 

Title. 

Author. 

Bulletin  141 . 

Experiments  on  Losses  in  Cooking  Meat,  1900-1903 . 

H.  S.  Grindley  and  T. 
Mojonnier. 

A.  C.  True,  W.  H.  Beal, 

Bulletin  142 . 

Proceedings  of  the  Seventeenth  Annual  Convention  of 
the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  held  at  Washington  D.  C.,  No¬ 
vember  17-19,  1903. 

Studies  on  the  Digestibili  y  and  Nutritive  Value  of 
Bread  at  the  Maine  Agricultural  Experiment  Station, 
1899-1903. 

Irrigation  in  Northern  Italv,  Part  1 . 

Bulletin  143 . 

and  H.  C.  White. 

C.  D.  Woods  and  L. 

Bulletin  144  . . 

H.  Merrill. 

1  Elwood  Mead. 

Bulletin  145 . 

Preparing  Land  for  Irrigation  and  Methods  of  Applying 
Water.  Prepared  by  the  Agents  of  Irrigation  Investiga¬ 
tions. 

Current  Wheels,  Their  Use  in  Lifting  Water  for  Irriga¬ 
tion.  Prepared  in  the  Office  of  Experiment  Stations, 
Irrigation  Investigations. 

Report  on  Drainage  Investigations,  1903 . 

Report  on  Irrigation  Investigations  in  Humid  Sections  j 
of  the  United  States  in  1903. 

Studies  of  the  Food  of  Blaine  Lumbermen . 

Bulletin  146 . 

Bulletin  147 . 

C.  G.  Elliott. 

Bulletin  148 . 

Elwood  Mead  et  al. 

Bulletin  149 . 

C.  D.  Woods  and  E.  R. 

Bulletin  150 . 

Dietary  Studies  at  the  Government  Hospital  for  the  In¬ 
sane,  Washington,  D.  C. 

Mansfield. 

H.  A.  Pratt  and  R.  D. 

Milner. 

«  A  list  of  publications  issued  by  the  Office  from  its  organization  to  1899  was  published  in  Bulletin 
No.  80,  p.  508,  of  the  Office  of  Experiment  Stations,  and  lists  of  those  issued  during  1902  and  1903  in 
the  following  Annual  Reports  of  the  Office  of  Experiment  Stations:  Annual  Report  1902,  p.  192; 
Annual  Report  1903,  p.  203. 
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Publications  of  the  Office  of  Experiment  Stations  issued  during  1904 — Continued. 

FARMERS’  BULLETINS,  a 


Number. 

Title. 

Author. 

Bulletin  186 . 

Bulletin  187 . 

Experiment  Station  Work,  XXIII . 

Drainage  of  Farm  Lands . 

W.  11.  Beal,  editor. 

C.  G.  Elliott. 

W.  H.  Beal,  editor. 

W.  H.  Beal. 

W.  H.  Beal,  editor. 

Do. 

Maria  Parloa. 

W.  H.  Beal,  editor. 

Bulletin  190 . 

Bulletin  192  _ 

Experiment  Station  Work,  XXIV . 

Barnyard  Manure . 

Bulletin  193 . 

Bulletin  202 . 

Bulletin  203 . 

Bulletin  210 . 

Experiment  Station  Work,  XXV . 

Experiment  Station  Work,  XXVI . 

Canned  Fruit,  Preserves,  and  Jellies . 

1  Experiment  Station  Work,  XXVII . 

CIRCULARS. 

Circular  57 . 

Circular  58 . 

Supplemental  Report  on  Drainage  in  the  Fresno  Dis¬ 
trict,  California. 

Irrigation  in  the  Valley  of  Lost  River,  Idaho . 

C.  G.  Elliott. 

A.  E.  Wright. 

STATION  PUBLICATIONS  RECEIVED  BY  THE  OFFICE  OF  EXPERI¬ 
MENT  STATIONS  DURING  1904.^ 


ALABAMA  STATION. 


Publication. 

Title. 

Author. 

1903. 

Annual  Report.... 

Sixteenth  Annual  Report,  1903  . 

1904. 

Bulletin  127 . 

Alfalfa  in  Alabama . 

J.  F.  Duggar. 

J.  F.  Duggar,  R.  W. 

Bulletin  128 . 

Feeding  and  Grazing  Experiments  with  Beef  Cattle . 

Bulletin  129 . 

The  Mexican  Cotton  Boll  Weevil . 

Clark,  and  J.  M. 
Jones. 

E.  M.  Wilcox. 

ALABAMA  CANEBRAKE  STATION. 


1903. 

Bulletin  20 . 

Alfalfa,  Sorghum,  Soy  Beans,  and  other  Forage  Plants  .. 

J.  F.  Duggar  and  J.  M. 
Richeson. 

1904. 

Bulletin  21 . 

Experiments  with  Cotton  and  Corn  in  1903 . 

Do. 

ALASKA  STATIONS. 


1903. 

Annual  Report. . . . 

Annual  Report,  1903  . 

C.  C.  Georgeson. 

n  These  are  published  as  a  part  of  a  general  series  issued  by  the  United  States  Department  of 
Agriculture. 

‘  ''A  list  of  the  publications  issued  by  the  stations  from  1875  to  1899  was  publi.shed  in  Bulletin  80,  p. 
512,  of  the  Office  of  Experiment  Stations,  and  li.sts  of  those  issued  in  subsequent  years  in  the  follow¬ 
ing  bulletins  and  annual  reports  of  the  Office  of  Experiment  Stations;  1900,  Bulletin  88,  p.  89;  1901, 
Bulletin  111,  p.  71;  1902,  Annual  Report,  1902,  p.  194;  and  1903,  Annual  Report,  1903,  p.  205. 
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ARIZONA  STATION. 


Publication. 

Title. 

Author. 

1903. 

A.  J.  McClatchie. 

S.  M.  Woodward. 

Annual  Report.... 

1901. 

Fourteenth  Annual  Report,  1903  . 

Bulletin  19 . 

Cost  of  Pumping  for  Irrigation . 

ARKANSAS  STATION. 

1902. 

Annual  Report .... 

1903. 

Bulletin  79 . 

Fifteenth  Annual  Report,  1902 . 

E.  Walker. 

C.  L.  Newman. 

A,  M.  Muckenfuss. 

R.  R.  Dinwiddle. 

C.  L.  Newman. 

Do. 

Bulletin  80 . 

1901. 

Bulletin  81 . 

Bulletin  82  . . . . 

Bulletin  83 . 

Live-stock  Sanitation  in  Arkansas . 

Broom  Corn  Suggestions . 

Bulletin  84 . 

Peanuts . . 

CALIFORNIA  STATION. 

1903. 

Report . 

Report,  1902-3 . 

R.  E.  Smith. 

C.  W.  Woodworth. 

Do. 

E.H.Twight  and  C.  S. 
Ash. 

C.  W.  Woodworth. 

A.  R.  Ward. 

G.  Roberts. 

G.  W.  Shaw. 
E.H.Twight  and  C.  S. 
Ash. 

W.  T.  Clarke. 

A.  R.  Ward. 

1904. 

Circular  9 . 

Circular  10 . 

Circular  11 . 

Report  on  Asparagus  Rust  Investigation . 

Reading  Course  in  Economic  Entomologv . 

Fumigation  Practice . . . ". . . 

Circular  12 . 

Silk  Culture . 

Bulletin  155 . 

Bulletin  156 . 

Directions  for  Spraying  for  the  Codling  Moth . 

Fowl  Cholera . . . . . 

Bulletin  157 . 

Commercial  Fertilizers . 

Bulletin  158 . 

Bulletin  159 . 

Bulletin  160 . 

California  Olive  Oil:  Its  Manufacture . 

Contribution  to  the  Study  of  Fermentation . 

The  Hop  Aphis . 

Bulletin  161 . 

Tuberculosis  in  Fowls . 

COLORADO  STATION. 

1903. 

Bulletin  85 . 

Cantaloupe  Seed . 

P.  K.  Blinn. 

W.  Paddock. 

J.  E.  Payne. 

Do. 

Do. 

Do. 

F.  M.  Rolfs. 

W.  Paddock. 

Bulletin  86 . 

Crown  Gall . 

1904. 

Bulletin  87 . 

Cattle  Raising  on  the  Plains . 

Bulletin  88 . 

Dairying  on  the  Plains . 

Bulletin  89 . 

Wheat  Raising  on  the  Plains  ..  .. 

Bulletin  90 . 

Bulletin  91 . 

Unirrigated  Alfalfa  on  Upland . 

Potato  Failures . 

Bulletin  92 . 

Large  Potato  Vines  and  No  Potatoes . 

STATION  PUBLICATIONS  EECEIVUD  BUKING  1904. 
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CONNECTICUT  STATE  STATION. 

Publication. 

Title. 

Author. 

1903. 

Annual  Report.... 

Eighth  Report  on  Food  Products.  (Annual  Report,  1903, 
Part  II.) 

Third  Report  of  the  State  Entomologist.  (Annual  Report, 
1903,  Part  III). 

Report  of  the  Station  Botanist.  (Annual  Report,  1903, 
Part  IV). 

‘Feeding  Stuffs,  Fertilizing  Orchards,  Seed  Tests,  Tobacco 
Work,  Index.  (Annual  Report,  1903,  Part  V.) 

E.  II.  Jenkins  et  al. 

W.  E.  Britton. 

G.  P.  Clinton. 

E.  H.  Jenkins. 

1904. 

Bulletin  145 . 

Commercial  Feeding  Stuffs  in  the  Connecticut  Market  .. 

A.  L.  Winton  et  al. 

Bulletin  146 . 

Forestry  Circ.  1 _ 

Annual  Report .... 

San  Jos6  Scale  Insect  Experiments  in  1904  . 

Forestry  for  Farmers  of  Connecticut . 

Commercial  Fertilizers.  (Annual  Report,  1904,  Part  I.)  . 

W.  E.  Britton  and  B. 
H.  Walden. 

CONNECTICUT  STORES  STATION. 

1903. 

Annual  Report .... 

Fifteenth  Annual  Report,  1902-3 . 

1904. 

Bulletin  28 . 

Dairy  Observations . 

C.  L.  Beach. 

Bulletin  29 . 

Records  of  a  Dairy  Herd  for  Five  Years . . . 

Do. 

Bulletin  30 . 

Spraving  Notes  for  1903 . 

E.  R.  Bennett. 

Bulletin  31 . 

The  Food  Value  of  a  Pound  of  Milk  Solids . 

C.  L.  Beach. 

Bulletin  32 . 

Protecting  Cows  from  Flies . 

C.  L.  Beach  and  A.  B. 

Clark. 

DELAWARE  STATION. 

1904. 

Bulletin  62 . 

Pruning  the  Peach . 

C.  P.  Close. 

Bulletin  63 . 

Notes  on  Fungus  Diseases  in  Delaware . 

F.  D.  Chester  and  C. 

Bulletin  64 . 

Some  Experiences  Avith  the  Lime,  Sulphur,  and  Salt 

0.  Smith. 

C.  0.  Houghton. 

Bulletin  65 . 

Washes.  Two  Common  Scale  Insects. 

The  Bacteriological  Analysis  of  Soils . 

F.  D.  Chester. 

FLORIDA  STATION. 


1902. 

Annual  Report .... 

1904. 

Bulletin  69 . 

Annual  Report,  1902  . 

Cultivation  of  Citrus  Groves . 

H.  H.  Hume. 

H.  H.  Hume  and  H. 
K.  Miller. 

H.  H.  Hume  and 
F.  C.  Reimer. 

C.  M.  Conner. 

F.  C.  Reimer. 

H.  H.  Hume. 

Bulletin  70 . 

Pineapple  Culture,  II.  Varieties . 

Bulletin  71 . 

.Japanese  Persimmons  . 

Bulletin  72 . 

Bulletin  73 . 

Feeding  Horses  and  Mules  on  Home-grown  Feed  Stuffs  .. 
The  Honev  Peach  Group . 

Bulletin  74 . 

Anthracnose  of  the  Pomelo . 

GEORGIA  STATION. 

1903. 

Bulletin  61 . 

The  Fig  in  Georgia . 

H.  N.  Starnes. 

Bulletin  62 . 

Corn  Culture .  . 

R.  J.  Redding. 

Bulletin  63 . 

Cotton  Culture . 

Do. 

Annual  Report . . . . 

Sixteenth  Annual  Report,  1903  . 
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HAWAII  STATION". 


Publication. 

Title. 

Author. 

1903. 

Annual  Report .... 

Annual  Report,  1903  . 

J.  G.  Smith. 

1904. 

Bulletin  5 . 

A  Sugar-cane  Leaf-hopper  in  Hawaii .  . 

D.  L.  Van  Dine. 

*  Do. 

Bulletin  6 . 

Mosquitoes  in  Hawaii . 

Bulletin  7 . 

The  Banana  in  Hawaii . . . . . 

J.  E.  Higgins. 

IDAHO  STATION. 


1903. 

Annual  Report .... 

Annual  Report,  1903 . 

1904. 

Bulletin  39 . 

Some  Experiments  with  Fungus  Diseases  in  1903 . 

L.  F.  Henderson. 

Bulletin  40 . 

Winter  Spraying  for  the  Apple  Afjhis . 

J.  M.  Aldrich. 

Bulletin  41 . 

Grasshopper  and  Cricket  Outbreaks . 

Do. 

Bulletin  42 . 

Experiments  in  Pig  Feeding . 

H.  T.  French. 

Bulletin  43 . 

Planting  the  Apple  Orchard . 

L.  B.  Judson. 

Bulletin  44 . 

Alkali  and  the  Treatment  of  Alkali  Lands . 

J.  S.  Burd. 

Bulletin  45 . 

Trap  Rocks  of  Palouse  Region  as  Road  Material . 

C.  N.  Little  and  W.  L. 

Zeigler. 

ILLINOIS  STATION. 


1903. 

Bulletin  89 . 

Notes  on  the  Insecticide  Use  of  the  Gasoline  Blast  Lamp. 

S.  A.  Forbes. 

Bulletin  90 . 

Fattening  Steers  of  the  Various  Market  Grades . 

H.  W.  Mumford. 

Bulletin  91 . 

Preventing  Contamination  of  Milk . 

W.  J.  Fraser. 

Bulletin  92 . 

Citv  Milk  Supply . 

Do. 

Circular  73 . 

Milk  Production  at  the  University  of  Illinois . 

Do. 

1904. 

Bulletin  93 . 

Soil  Treatment  for  Peaty  Swamp  Lands,  Including  Ref¬ 
erence  to  Sand  and  “Alkali”  Soils. 

Nitrogen  Bacteria  and  Legumes . 

C.  G.  Hopkins. 

Bulletin  94 . 

Do. 

Bulletin  95 . 

The  More  Important  Insect  Injuries  to  Indian  Corn . 

S.  A.  Forbes. 

Circular  74 . 

Directions  for  the  Breeding  of  Corn . 

L.  H.  Smith. 

Circular  75 . 

Feeding  Dairy  Cows . 

W.  J.  Fraser. 

Circular  715 . 

Improvement  of  Dairy  Herds . 

H.  A.  Hopper. 

A.  J.  Glover. 

Circular  77 . 

Records  of  Individual  Cows  on  Dairy  Farms . 

Circular  78 . 

Clean  Milk . 

W.  J.  Fraser. 

Circular  79 . 

Present  Methods  of  Beef  Production . 

H.  W.  Mumford  and 

Circular  80. . . 

Power  Spraying . 

L.  D.  Hall. 

J.  C.  Blair. 

Circular  81 . 

Selection  of  Seed  in  Potato  Growing . 

E.  M.  East. 

Circular  82 . 

The  Physical  Improvement  of  Soils . 

J.  G.  Mosier. 

INDIANA  STATION. 

1903. 

Bulletin  97 . 

On  the  Value  of  Distillery  Dried  Grains  as  a  Food  for 

C.  S.  Plumb. 

Annual  Report.... 

Work  Horses. 

Sixteenth  Annual  Report,  1903  . 

1904. 

Bulletin  98 . 

Three  Edible  Toadstools . 

J.  C.  Arthur. 

Bulletin  99 . 

Tests  of  Small  Fruits . 

J.  Troop. 

R.  A.  Craig  and  A.  W. 
Bitting. 

Bulletin  100 . 

Diseases  of  Swine . . . 

Annual  Report.... 

Seventeenth  Annual  Report,  1904 . 

STATION  PUBLICATIONS  RECEIVED  DURING  3904, 
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IOWA  STATION. 


I'ublication. 

Title. 

Author. 

1904. 

Bulletin  74 . 

Breakfast  Foods . 

J.  B.  Weems  and  C.  E. 
Ellis. 

W.  J.  Kennedy  et  al. 

G.  L.  McKay  and  C. 

Larsen. 

P.  G.  Holden. 

W.  H.  Stevenson  and 
G.  I.  Christie. 

L.  E.  Ashbaugh. 

W.  J.  Kennedy  et  al. 

Bulletin  75 . 

Bulletin  76 . 

Bulletin  77 . 

Bulletin  78 . 

The  Feeding  Value  of  Soft  Corn  for  Beef  Production . 

The  IMoisture  Content  of  Butter  and  Methods  of  Con¬ 
trolling  It. 

Selecting  and  Preparing  Seed  Corn . 

Drainage  Conditions  in  Iowa . 

Bulletin  79 . 

Notes  and  Tables  on  Drainage  Engineering . 

Experiments  in  Beef  Production . 

KANSAS  STATION. 


1904. 

BnlhUin  190 

Tests  of  Forest  Trees . . . . . . 

A.  Dickens  and  G.  0. 
Greene. 

Bulletin  121 . 

Treatment  and  Utilization  of  Flood-damaged  Lands . 

A.  M.  Ten  Eyck,  H.  F. 
Roberts,  and  A. 
Dickens. 

N.  S.  Mayo  and  C.  L. 
Barnes. 

Bulletin  122 . 

Blackleg  and  Vaccination . 

Bnlletin  199 

Crop  F.vperiments  in  1909 

Bulletin  124 . 

Experiments  in  Feeding  Steers  and  in  Breeding  and 

V.  M.  Shoesmith. 

D.  H.  Otis  et  al. 

Bulletin  125 . 

Feeding  Pigs. 

Experiments  with  Dairy  Cows . 

D.  H.  Otis. 

KENTUCKY  STATION. 


1900. 

Annual  Report .... 

Thirteenth  Annual  Report,  1900  . . 

1903. 

Rulletin  110  . 

Nursery  Inspection  and  San  Jose  Scale . 

H.  German. 

Bulletin  111 . 

The  Hessian  Fly  in  1902-3 . 

Do. 

Bulletin  112 . 

Commercial  Fertilizers . 

M.  A.  Scovell  et  al. 

LOUISIANA  STATIONS. 


1903. 

- 

Bulletin  76 . 

Analyses  of  Commercial  Fertilizers  and  Paris  Green . 

W.  C.  Stubbs  and  C. 

Annual  Report .... 

Sixteenth  Annual  Report,  1903  . 

H.  O’Rourke. 

1904. 

Bulletin  77 . 

Rice .  . 

W.  C.  Stubbs,  W.  R. 
Dodson,  and  C.  A. 
Browne,  jr. 

W.  C.  Stubbs  and  R.  E. 

Bulletin  78 . 

Comparative  Results  of  Seedling  Sugar  Canes,  D.  74  and 

D.  95,  with  Our  Home  Sugar  Canes  (Louisiana  Striped 

Blouin. 

Bulletin  79 . 

and  Louisiana  Purple). 

Results  of  Experiments  with  Nodule  Disease  of  the  In¬ 

W.  H.  Dalrymple. 

testines  of  Sheep. 

MAINE  STATION. 


1903. 

Bulletin  96 . 

Plant-house  Aleurodes . 

L.  R.  Cary. 

C.  D.  Woods  and  L.  11. 

Bulletin  97 . 

Notes  and  Experiments  upon  the  Wheats  and  Flours  of 

Aroostook  County. 

Merrill. 

Bulletin  98 . 

Potato  Experiments  in  1903.  Notes  on  the  Angora  Goat. 

C.  D.  Woods. 

The  Preservation  of  Hen  Manure . 

C.  D.  Woods  and  J.  M. 
Bartlett. 
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MAINE  STATION— Continued. 

Publication. 

Title. 

Author, 

1903. 

Bulletin  99 . 

Finances,  Meteorologv,  Index . 

Annual  Report .... 

Nineteenth  Annual  Report,  1903 . 

1904. 

Bulletin  100 . 

Poultry  Management . 

G.  M.  Go  well. 

Bulletin  101 . 

Fertilizer  Inspection . 

C.  D.  Woods  and  J.  M. 
Bartlett. 

Do. 

Bulletin  102 . 

Feeding-stuff  Inspection . 

Bulletin  103 . 

Entire-wheat  Flour . 

C.  D.  Woods  and  L.  H. 

Bulletin  104 . 

A  Study  of  Reciprocal  Crosses . 

Merrill. 

M.  B.  Cummings. 

C.  D.  Woods  and  J.  M. 

Bulletin  105 . 

Fertilizer  Inspection .  . . 

Bulletin  106 . 

Soy  Beans  in  Maine.  Feeding  Experiments  with  Cows. 

Bartlett. 

C.  D.  Woods. 

Bulletin  107 . 

Alfalfa. 

Home-mixed  Fertilizers . 

Do. 

Bulletin  108 . 

Brown-tail  Moth  and  other  Orchard  Moths . 

Edith  M.  Patch, 

MARYLAND  STATION. 


1903. 


Bulletin  90.. 
1904. 


Experiments  on  the  Control  of  San  Jose  Scale 


T.  B.  Symons. 


Bulletin  91. 
Bulletin  92. 
Bulletin  93. 


Experiments  with  Nitrogenous  Fertilizers . 

Notes  on  Apple  Culture . 

Second  Report  on  the  Cause  of  Pithiness  in  Celery 


Bulletin  94. 
Bulletin  95. 
Bulletin  96. 


Systems  for  Keeping  Milk  and  Butter  Records . 

The  Character  of  Milk  during  the  Period  of  Heat . 

Sweet  Corn;  Breeding,  Growing,  and  Curing  for  Seed _ 


Bulletin  97 . 

Bulletin  98 . 

Annual  Report .... 


Relative  Profits  of  Selling  Milk,  Cream,  and  Butter . . 

Home-grown  Protein  as  a  Substitute  for  Purchased  Feeds 
and  Tests  of  Soiling  Crops. 

Seventeenth  Annual  Report,  1904 . . 


H.  J.  Patterson. 

C.  F.  Austin. 

C.  F.  Austin  and  T.  H 
White. 

C.  F.  Doane. 

Do. 

A.  Stabler  and  H.  J 
Patterson. 

C.  F.  Doane. 

Do. 


MASSACHUSETTS  STATION. 


1903. 

Special  Bulletin . .. 

The  Dairy  Law  and  Its  Results . 

J.  B.  Lindsey  et  al. 

Bullptin  9:t 

Cnncpntratpfi  Fppds 

Do. 

Annual  Report .... 

Sixteenth  Annual  Report,  1903 . 

1904. 

Bulletin  94 . 

Distillery  and  Brewery  By-products . . 

J.  B.  Lindsey  et  al. 

Bulletin  95 . 

Analyses  of  Commercial  Fertilizers  and  Manurial  Sub¬ 
stances. 

C.  A.  Goessmann. 

Bulletin  96 . 

Fungicides,  Insecticides,  and  Spraying  Calendar . 

G.  E.  Stone,  H.  T. 
Fernald,  and  F,  A. 
Waugh. 

Bulletin  97 . 

A  Farm  Woodlot . 

F.  A.  Waugh. 

J.  B.  Lindsey  et  al. 

Do. 

Bulletin  98 . 

Inspection  of  Concentrates . 

Bulletin  99 . 

Dried  Molasses-beet-pulp . 

The  Nutrition  of  Horses . 

J.  B.  Lindsey  and  P.  H. 
Smith. 

Bulletin  100 . 

Analyses  of  Commercial  Fertilizers  and  Manurial  Sub¬ 
stances. 

C.  A.  Goessmann. 

Technical  Bulle¬ 

The  Graft  Union . 

F.  A.  Waugh. 

tin  2. 

Meteorological 

Meteorological  Bulletins  181-185 . 

J.  E.  Ostrander  and 

Bulletins. 

F.  F.  Henshaw. 

Meteorological  Bulletins  186-192 . 

J.  E.  Ostrander  and 
G.  W.  Patch. 

STATION  PUBLICATIONS  EECEIVED  DUEINO  1904, 
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MICHIGAN  STATION. 


Publication. 

Title. 

Author. 

1903. 

Annual  Report .... 

Sixteenth  Annual  Report,  1903 . 

1904. 

Bulletin  211 . 

Breakfast  Foods . 

F.  W.  Robison. 

Bulletin  212 . 

Seed  Testing  for  Fanners . 

B.  0.  Longyear. 

L.  R.  Taft  and  M.  L, 
Dean. 

Bulletin  213 . 

Small  Fruits  for  1904 . 

Bulletin  214..  .  . 

Tomatoes  and  Potatoes . 

Do. 

C.  D.  Smith. 

Bulletin  216 . 

Experiments  Avitli  Sugar  Beets  in  1903 . 

Bulletin  216 . 

A  Brief  Review  of  Special  Bulletins  Nos.  24-26 . 

Do. 

Bulletin  217 _ 

Fertilizer  Analyses . 

F.  W.  Robison. 

Bulletin  218 . 

Some  Essential  Soil  Changes  produced  by  Micro-organisms 

S.  F.  Edwards. 

Bulletin  219 . 

Soil  Moisture:  Its  Importance  and  Management . 

J.  A.  Jeffery. 

Bulletin  220 . 

Dried  Beet  Pulp  and  Dried  Molasses-beet-pulp  for  Fatten¬ 
ing  Sheep. 

R.  S.  Shaw. 

Special  Bulletin  22. 

The  Crop  of  Corn . 

J.  A.  Jeffery. 

Special  Bulletin  23. 

A  Preliminary  Note  on  the  Associative  Action  of  Bacteria 
in  the  Souringof  Milk  and  in  Other  Milk  Fermentations. 

C.  E.  Marshall. 

Special  Bulletin  24. 

Insects  Injurious  to  Fruits  in  Michigan . 

R.  H.  Pettit. 

Special  Bulletin  25. 

Fungus  Diseases  of  Fruits  in  Michigan . 

B.  0.  Longyear. 

Special  Bulletin  26. 

Spraying  Calendar . 

L.  R.  Taft  and  C.  D 
Smith. 

Special  Bulletin  27. 

Report  of4he  South  Haven  Substation  for  1903  . 

T.  A.  Farrand. 

Special  Bulletin  28. 

Report  of  the  Upper  Peninsula  Substation  for  the  Year 

L.  M.  Geismar  and  C, 

1903. 

D.  Smith. 

Special  Bulletin  29. 

Additional  Work  upon  the  Associative  Action  of  Bacteria 
in  the  Souring  of  Milk  and  in  Other  Milk  Fermentations. 

C.  E.  Marshall. 

Annual  Report .... 

Seventeenth  Annual  Report,  1904  . 

MINNESOTA  STATION. 

1903. 

Bulletin  84 . 

Injurious  Insects  of  1903  . 

F.  L.  WashDurn. 

H.  Snyder. 

Do. 

Annual  Report .... 

1904. 

Bulletin  85 . 

Bulletin  86 . 

Eleventh  Annual  Report,  1903 . 

Wheat  and  Flour  Investigations . 

The  Food  Value  of  Sugar.  The  Digestive  Action  of  Milk. 

MISSISSIPPI  STATION. 

1903. 

Bulletin  81 . 

The  Colorado  Potato  Beetle . 

G.  W.  Herrick. 

W.  F.  Hand  et  al. 

E.  B.  Ferris. 

Bulletin  82 . 

1904. 

Bulletin  83 . 

Inspection  and  Analyses  of  Commercial  Fertilizers . 

Report  of  Work  at  McNeill  Branch  Station  for  1903 . 

MISSOURI  FRUIT  STATION. 

1903. 

Bulletin  8 . 

Bulletin  9 

Commercial  Orchards  of  South  Missouri . 

Orchard  Enemies . 

F.  Horsfall. 

Do. 

P.  Evans. 

1904. 

Bulletin  10 . 

Fruit  Buds . 

H.  Doc.  421,  58-3 - 13 
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MISSOURI  STATION. 


Publication. 

Title. 

Author. 

1899. 

Annual  Report .... 

Annual  Report,  1899  . . 

1900. 

Annual  Report .... 

Annual  Report,  1900  . 

1901. 

Annual  Report .... 

Annual  Report,  1901 . . . 

1902. 

Annual  Report .... 

Annual  Report,  1902  . . . 

1903. 

Annual  Report .... 

1 

Annual  Report,  1903 . 

1904. 

Bulletin  63 . 

Commercial  Fertilizers . . . . . . . 

1  F.  B.  Mumford  and  P. 

Bulletin  64 . 

The  “Sting”  in  the  Apple . . . 

Schweitzer. 

J.  M.  Stedman. 

Circular  17 . 

The  Planting  and  Care  of  Shade  Trees . 

H.  S.  Reed. 

MONTANA  STATION. 


1903. 

Bulletin  49 . 

Contagious  Abortion  in  Montana . 

H.  C.  Gardiner. 

Bulletin  50 . 

Poultry  Management . 

F.  B.  Linfield. 

Bulletin  51 . 

Poultry  Diseases . . 

First  Annual  Report  of  the  State  Entomologist  of  Mon¬ 

H.  C.  Gardiner. 

R.  A.  Cooley. 

Annual  Report .... 

tana. 

Tenth  Annual  Report,  1903  . 

1904. 

Bulletin  52 . 

Sugar  Beets . 

F.  W.  Traphagen. 

W.  J.  Elliott. 

Bulletin  53 . 

Creameries  and  Cheese  Factories;  Organization,  Build¬ 

ing,  and  Equipment. 

NEBRASKA  STATION. 


1903. 

Annual  Report .... 

Seventeenth  Annual  Report,  1903 . 

1904. 

Bulletin  82 . 

Kherson  Oats . 

T.  L.  Lyon. 

Do. 

Bulletin  83 . 

Cooperative  Varietv  Tests  of  Corn  in  1902  and  1903 . 

Bulletin  84 . . 

Pasture,  Meadow,  and  Forage  Crops . 

T.  L.  Lyon  and  A.  S. 
Hitchcock. 

E.  A.  Burnett  and  H.  R. 

Bulletin  85 . 

Feeding  Experiments  with  Cattle . 

Bulletin  86 . 

Destroying  Prairie  Dogs . 

Smith. 

A.  T.  Peters  and  S. 

Avery. 

NEVADA  STATION 


1903. 

Bulletin  55 .  Summer  Ranges  of  Eastern  Nevada  Sheep 

Annual  Report _  Annual  Report,  1903  . 

1904. 


Bulletin  56. 
Bulletin  57. 


P.  B.  Kennedy. 


S.  B.  Doten. 
Do. 


Crickets . . 

Grasshoppers  in  Alfalfa  Fields, 
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HAMPSHIRE  STATION. 


Publication. 

Title. 

Author. 

1903. 

The  Insect  Record  for  1902  . 

C.  M.  Weed. 

Bulletin  103 . 

Standard  Milk . 

F.  W.  Morse. 

Bulletin  104 . 

Fifteenth  Annual  Report,  1903 . 

1904. 

Bulletin  105 . 

Fruit  Growing,  With  a  Selected  List  of  Varieties  for  New 

F.  W.  Rane. 

Bulletin  106 . 

Hampshire. 

Forestrv' . 

Do. 

Bulletin  107 . 

Brown-tail  Moth  in  New  Hampshire . 

C.  M.  Weed. 

Bulletin  108 . 

Inspection  of  Fertilizers  in  1903  . 

F.  W.  Morse  et.al. 

Bulletin  109 . 

The  Pernicious  or  San  Jos6  Scale  Insect  in  New  Hamp¬ 

C.  M.  Weed. 

Bulletin  110 . 

shire. 

Experiments  in  Orchard  Management  in  New  England.. 

F.  W.  Rane. 

Bulletin  111 . i 

Ten  Experiments  with  Potatoes  and  Potato  Cultiu'e  for 

F.  W.  Rane  and  H.  F. 

Bulletin  112 . 

Bulletin  113 . 

New  England. 

Experiments  in  Destroying  Black  Flies . 

Corn  Meal,  Middlings,  and  Separator  Skim  Milk  for  Fat¬ 

Hall. 

C.  M.  Weed. 

E.  L.  Shaw. 

Bulletin  114 . 

tening  Pigs. 

The  Babcock  Test  for  New  Hampshire  Farmers . 

I.  C.  Weld. 

NEW  JERSEY  STATIONS. 

1903. 

Bulletin  169 . 

Insecticides  and  Their  Use . . . 

J.  B.  Smith. 

Annual  Report .... 

Twenty-fourth  Annual  Report  of  the  State  Station,  and 
Sixteenth  Annual  Report  of  the  College  Station,  1903. 

1904. 

Bulletin  170  .  _ 

Experiments  in  Crossing  Sweet  Corn . 

B.  D.  Halsted  and 

Bulletin  171 . 

i  The  Common  Mosquitoes  of  New  Jersey . 

J.  A.  Kelsey. 

J.  B.  Smith. 

Bulletin  172 . 

1  The  Use  of  Fertilizers.  A  Review  of  the  Results  of  Ex- 

E.  B.  Voorhees. 

Bulletin  173 . 

j  periments  with  Nitrate  of  Soda. 

;  Experiments  with  Manures  and  Fertilizers  on  Different 

A.  T. Jordan. 

Bulletin  174 . 

Varieties  of  Asparagus  and  Raspberries. 

Alfalfa  Hay,  Cowpea  Hay,  and  Soy-bean  Silage  as  Sub¬ 

C.  B.  Lane. 

Bulletin  175 . 

stitutes  for  Purchased  Feeds.  Cotton-seed  Meal  v. 
Wheat  Bran  and  Dried  Brewers’  Grains. 

Concentrated  Feeding  Stuffs . . . 

J.  P.  Street,  W.  P.  Al¬ 
len,  and  V.  J.  Car- 
berry. 

Do. 

Bulletin  176 . 

i 

Analyses  and  Valuations  of  Commercial  Fertilizers . 

Bulletin  177 . 

'  Analyses  and  Valuations  of  Commercial  Fertilizers  and 

Do. 

Bulletin  178 . 

Ground  Bone. 

Insecticide  Experiments  for  1904  . 

J.  B.  Smith; 

NEW  MEXICO  STATION. 


1903. 

Bulletin  48 . 

Soil  Moisture  Investigations  for  the  Season  of  1903  . 

J.  D.  Tinsley  and  J.  J. 
Vernon. 

Bulletin  49 . 

Cana.igre . . . 

R.  F.  Hare. 

Annual  Report .... 

Fourteenth  Annual  Report,  1903 . 

1904. 

Bulletin  50 . 

Steer  and  Lamb  Feeding . 

J.  J.  Vernon. 

Bulletin  61 . 

Native  Ornamental  Plants  of  New  Mexico . 

E.  0.  Wooton. 

NEW  YORK  STATE  STATION. 


1902. 

Annual  Report _  Twenty-first  Annual  Report,  1902  _ 

1903. 

Bulletin  241 .  Potato  Spraying  Experiments  in  1903, 


F.  C.  Stewart,  H.  J. 
Eustace,  and  F.  A. 
Sirrine. 
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NEW  YORK  STATE  STATION— Continued. 


Publication. 


Title. 


Author. 


1903. 


Bulletin  170,  Re¬ 
vised. 


Common  Diseases  and  Insects  Injurious  to  Fruits . 


Bulletin  242  .  The  Importance  of  Mineral  Matter  and  the  Value  of  Grit 

for  Chicks. 

Bulletin  243  .  Spray  Mixtures  and  Spray  Machiners’- . 


Bulletin  244  .  Director’s  Report  for  1903 . 

Annual  Report _  Twenty-second  Annual  Report,  1903, 


S.  A.  Beach,  V.  H. 
Lowe,  and  F.  C. 
Stewart. 

W.  P.  Wheeler. 

S.  A.  Beach,  V.  A. 
Clark,  and  O.  M. 
Taylor. 

W.  H.  Jordan. 


1904. 


Bulletin  245 
Bulletin  246 
Bulletin  247 

Bulletin  248 
Bulletin  249 
Bulletin  250 
Bulletin  251 

Bulletin  252 

Bulletin  253 
Bulletin  254 
Bulletin  255 


Chemical  Changes  in  the  Souring  of  Milk  and  their  Rela¬ 
tions  to  Cottage  Cheese. 

An  Experiment  in  Shading  Strawberries . 

The  Lime-sulphur-soda  Wash  for  Orchard  Treatment _ 


New  York  Apples  in  Storage . . 

ASwelling  of  Canned  Peas  Accompanied  by  a  Malodorous 
Decomposition. 

The  Nature  of  the  Principal  Phosphorus  Compound  in 
Wheat  Bran. 

Vitality  of  the  Cabbage  Black-rot  Germ  on  Cabbage  Seed. 


Report  of  Analyses  of  Commercial  Fertilizers  for  the 
Spring  and  Fall  of  1903. 

Report  of  Analyses  of  Commercial  Fertilizers  for  the 
Spring  of  1904. 

Fall  Spraying  with  Sulphur  Washes . 

Inspection  of  Feeding  Stuffs . 


L.  L.  Van  Slyke  and 

E.  B.  Hart. 

O.  M.  Taylor  and 
V.  A.  Clark. 

P.  J.  Parrott,  S.  A. 
Beach,  and  H.  O. 
Woodworth. 

S.  A.  Beach  and  V.  A. 
Clark. 

H.  A.  Harding  and 
J.  F.  Nicholson. 

A.  J.  Patten  and  E.  B. 
Hart. 

H.  A.  Harding  F.  C. 
Stewart,  and  M.  J. 
Prucha. 

W.  H.  Jordan,  L.  L. 
Van  Slyke,  and  W. 
H.  AndreAVS. 

Do. 

P.  J.  Parrott  and  F.  A. 
Sirrine. 

W.  H.  Jordan  and 

F.  D.  Fuller. 


NEW  YORK  CORNELL  STATION. 


1903. 

Annual  Report.... 

Sixteenth  Annual  Report,  1903  . 

Bulletin  214 . 

The  Ribbed  Cocoon  Maker  of  the  Apple . 

M.  V.  Slingerland  and 
Philena  B.  Fletcher. 

1904. 

Bulletin  215 . 

The  Grape  Leaf  Hopper . 

M.  V.  Slingerland. 

Bulletin  216 . 

Spraying  Experiments: 

Spraying  for  Wild  Mustard . 

J.  L.  Stone. 

The  bust  Spray . 

J.  Craig. 

Bulletin  217 . 

Spray  Calendar . 

Bulletin  218 . 

Onion  Blight . 

H.  H.  Whetzel. 

Bulletin  219 . 

Diseases  of  Ginseng . 

J.  M.  Van  Hook. 

Bulletin  220  . 

Skimmed  Milk  for  Pigs . 

H.  H.  Wing. 

J.  L.  Stone. 

Bulletin  221 . 

Alfalfa  in  New  York . 

Bulletin  222  . 

Record  of  an  Attempt  to  Increase  the  Fat  in  Milk  by 

H.  H.  Wing  and  J.  A. 

Means  of  Liberal  Feeding. 

Foord. 

Bulletin  223  . 

The  Grape  Berry  Moth . 

M.  V.  Slingerland. 

M.  V.  Slingerland  and 
F.  Johnson. 

Bulletin  224  . 

Two  Grape  Pests . . . . . 

NORTH  CAROLINA  STATION. 


1903. 

Bulletin  189 . 

Feeding  Farm  Horses  and  Mules . 

C.  W.  Burkett. 

Annual  Report.... 

Twenty-sixth  Annual  Report,  1903  . . . . 
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NORTH  DAKOTA  STATION. 


Publication. 

Title. 

Author. 

1903. 

Bulletin  58 . 

Annual  Report.... 

Some  Stock  Poisoning  Plants  of  North  Dakota . 

Fourteenth  Annual  Report,  1903 . 

L.  Van  Es  and  L.  R. 
Waldron. 

1904. 

Bulletin  59 . 

Trees  and  Fruit  in  North  Dakota . 

C.  B.  Waldron. 

Bulletin  fiO . 

Analysis  of  Formaldehyde  Sold  in  North  Dakota . 

E.  F.  Ladd. 

Bulletin  61 . 

Scabies  in  Sheep  and  Cattle  and  Mange  in  Horses . 

L.  Van  Es. 

OHIO  STATION. 


1903. 

Bulletin  142 . 

Clover  and  Alfalfa  Seeds . 

A  D.  Selby  and  J.  F. 
Hicks. 

Bulletin  143 . 

Twent3'-Second  Annual  Report,  1903  . 

Meteorological  Summary  1902 . 

C.  A.  Patton. 

Bulletin  144 . 

Press  Bulletins.  Index. 

Experiments  with  Sulphur  Sprays  for  the  Fall  Treat¬ 

P.  J.  Parrott  and  J.  S. 

ment  of  the  San  JosO  Scale. 

Houser. 

Bulletin  145  . 

Studies  in  Potato  Rosette . 

A.  D.  Selby. 

W.  J.  Green  and  C.  W. 

Bulletin  146 . 

Varieties  of  Strawberries  and  Raspberries . 

Waid. 

1904. 

Bulletin  147 . 

Calendar  for  Treatment  of  Plant  Diseases  and  Insect 

W.  J.  Green  and  A.  D. 

Pests. 

Selby. 

Bulletin  148 . 

Peach  Diseases,  III.  Studies  in  the  Prevention  of  Leaf 

A.  D.  Selby. 

Bulletin  149 . 

Curl  and  Scab. 

The  Hardj’^  Catalpa  as  a  Farm  Crop . 

W.  J.  Green. 

Bulletin  150 . 

Ohio  Soil  Studies,  I.  Chemical  and  Mechanical  Analy¬ 

A.  D.  Selby  and  J.  W. 

ses  of  the  Soils  under  Experiment.  Types  Represent¬ 

Ames. 

Bulletin  1.53  . 

ed.  Discussion  of  Results. 

Forcing  Tomatoes . . . . . 

W.  J.  Green  and  C.  W. 

Bulletin  154 . 

Varieties  of  Strawberries . 

Waid. 

W.  J.  Green  and  F.  H. 

Bulletin  155 . 

Silage  V.  Grain  for  Dairy’'  Cows . 

Ballou. 

C.  G.  Williams. 

OKLAHOMA  STATION. 

1903. 

Bulletin  60 . 

Planting  Trees  for  Posts,  Fuel,  and  Wind-breaks . 

0.  M.  Morris. 

1904. 

Bulletin  61 . 

Field  Experiments . 

F.  C.  Burtis  and  L.  A. 

Bulletin  62 . 

Disinfecting  Power  of  Coal-tar  Dips . 

Moorhouse. 

L.  L.  Lewis  and  J.  F. 

Bulletin  63 . 

Tuberculosis  in  Hogs . 

Nicholson. 

L.  L.  Lewis. 

Annual  Report .... 

Thirteenth  Annual  Report,  1904  . 

OREGON  STATION. 


1903. 

Bulletin  77 . 

A  Continuation  of  Bulletin  No.  74  on  Onions;  also  Notes 

G.  Coote. 

Annual  Report .... 

on  Strawberries  and  Varieties  of  Vegetables. 

Fifteenth  Annual  Report,  1903 . 

1904. 

Bulletin  78 . 

Canning  Cheese . 

Bulletin  79 . 

Plant  Food  and  Use  of  Fertilizers . 

A.  L.  Knisely. 

.7.  Withvcombe. 

Bulletin  80 . 

Some  Results  in  Swine  Feeding . 

Bulletin  81 . 

The  Apple  in  Oregon .  .  .. 

E.  R.  Lake. 

Annual  Report .... 

Sixteenth  Annual  Report,  1904  . 
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PENNSYLVANIA  STATION. 


Publication. 

Title. 

Author. 

1903. 

Pnllptiu  04 . . 

Methods  of  Steer  Feeding’ . . . 

T.  I.  Mairs  and  A.  K. 

T?  ICCpT* 

G.  C.  V/atson  and  T.  I. 
Mairs. 

G.  C.  Butz. 

G.  C.  Watson  and  A.  K. 

T.  I.  Mairs  and  A.  K 
Risser. 

PnUptin  Of) . 

Forage  and  Soiling  Experiments,  1902  . 

1904. 

Bulletin  06  ...» . 

Bulletin  67 . 

Spraying  Grapes  for  Black  Hot  in  Erie  County,  Pa . . 

Variety  Tests  of  Wheat . . . ; _ : 

Bulletin  68 . 

Methods  of  Steer  Feeding,  II.  Barn  v.  Shed . 

PORTO  RICO  STATION. 


1903. 

Annual  Report _ 

1904. 

Anmifll  Report,  1903- .. .  .  .  . . 

F.  D.  Gardner. 

Bulletin  4 . . . 

Propagation  and  Marketing  of  Oranges  in  Porto  Rico _ 

Coffee  Planting  in  Porto  Rico . . . 

H.  C.  Henricksen. 

Circular  5 . 

J.  W.  Van  Leenhoff. 

RHODE  ISLAND  STATION. 


1903. 

Annual  Report ..». 

1904. 

Bulletin  98  . . 

Sixteenth  Annual  Report,  1903 . . . . . 

Analyses  of  Feeding  Stuffs _ _ _ _ _ _ 

H.  J.  Wheeler  et  al. 

Bulletin  99 . 

A  Six-year  Rotation  of  Crops . . . 

H.  J.  Wheeler  and  G. 

Bulletin  100 . 

When  to  Spray.  Formulas  and  Notes  on  Spraying . 

E.  Adams, 

A.  E.  Stene. 

Rnllptin  101 

Anfliysps  of  Fommerpinl  Fertilizers 

H.  J.  Wheeler,  B.  L. 
Hartwell,  and  J.  W. 

1  Kellogg. 

I  Do. 

1 

Bulletin  102 . 

Commercial  Fertilizers . 

Annual  Report .... 

Seventeenth  Annual  Report,  1904  . 

SOUTH  CAROLINA  STATION. 


1903. 

Annual  Report .... 

1904. 

Sixteenth  Annual  Report,  1903 _ _ _ _ _ _ 

Bulletin  83 . 

Results  of  Practical  Experiments  with  Peach  Borer . 

C.  C.  Newman. 

J.  S.  Newman. 

Bulletin  84  . . 

The  One-Horse  Farm  _ _ _ _ _ _ 

Bulletin  85 . 

Commercial  Fertilizers . 

M.  B.  Hardin. 

Bulletin  86 . 

Tobacco  Culture  in  South  Carolina . 

T.  B.  Young. 

M.  B.  Hardin. 

Bulletin  87 . 

Analyses  of  Commercial  Fertilizers,  Season  of  1903-4 . 

Bulletin  88 . 

Sorghum  as  a  Sirup  Plant _ _ _ 

J.  S.  Newman  et  al. 

Bulletin  89 . 

Snnitary  Conditions  in  the  Home  and  on  the  Farm  .  . 

H.  Metcalf. 

Bulletin  90 . 

Texas  Fever,  IT.  Tnoenlation  .  .  . . 

G.  E.  Nesom. 

Bulletin  91 . 

Coast  Experiments.  Report  of  Progress . 

Bulletin  92 . 

Analyses  of  Commercial  Fertilizers.  Season  1903-4, 
Part  II. 

M.  B.  Hardin. 
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SOUTH  DAKOTA  STATION. 


-  Publication. 

Title. 

Author. 

1903. 

Bulletin  82 . 

Macaroni  Wheat:  Its  Milling  and  Chemical  Character¬ 

J.  H.  Shepard. 

1904. 

istics. 

Bulletin  83 . 

Millet  for  Fattening  Swine . 

J.  W.  Wilson  and  H.  G. 

Skinner. 

W.  A.  Wheeler. 

Bulletin  84 . 

Report  of  Investigations  at  the  Highmore  Station  for  1903. 

Bulletin  85 . 

Early  Garden  Peas . 

N.  E.  Hansen. 

J.  W.  Wilson  and  H.  G. 

Bulletin  86 . 

Fattening  Range  Lambs . 

Bulletin  87 . 

The  Western  Sand  Cherry . 

Skinner. 

N.  E.  Hansen. 

Do. 

Bulletin  88 . 

Breeding  Hardy  Fruits . 

Annual  Report .... 

Annual  Report,  1904  . 

TENNESSEE  STATION. 


1903. 

Annual  Report .... 

Sixteenth  Annual  Report,  1903  . 

1904. 

Bui.  Vol.  XVII, 

Crops  for  the  Silo . 

A.  M.  Soule  and  J.  R. 

No.  1. 

Fain. 

Bui.  Vol.  XVII, 

Increasing  the  Yield  of  Corn . 

A.  M.  Soule  and  P.  0. 

No.  2. 

Vanatter. 

Bui.  Vol.  XVII, 

Training  and  Pruning  Fruit  Trees  and  Vines . 

C.  A.  Keffer. 

No.  3. 

Bui.  Vol.  XVII, 

Replacing  Grain  with  Alfalfa  in  a  Ration  for  Dairy  Cow'S. 

A.  M.  Soule  and  S.  E, 

No.  4. 

Barnes. 

TEXAS  STATION. 


1903. 

Circular  4 . 

1904. 

Circular  ,5 _ _ 

How  to  Combat  the  Mexican  Cotton  Boll  Weevil  in 
Summer  and  Fall. 

Cutworms . 

E.  D.  Sanderson. 

E.  D.  Sanderson. 

CiriMilar  6 . 

Two  Plum  Weevils . 

Do. 

Circular  7 . 

Grasshoppers . 

Do. 

Circular  8 . 

The  Cotton  Boll  Weevil  in  Texas . 

Do. 

Circular  9 . . 

Directions  for  Mailing  Insects . 

Do. 

Bulletin  70 

The  Composition  of  Texas  Cotton-seed  Meal . 

H.  H.  Harrington  and 
G.  S.  Fraps. 

E.  C.  Green. 

Bulletin  71 . 

Irish  Potatoes . 

Bulletin  73 . 

The  Composition  of  Rice  By-products . 

G.  S.  Fraps. 

E.  D.  Sanderson. 

R.  L.  Bennett. 

Bulletin  74 . . 

Bulletin  75 . 

Insects  Mistaken  for  the  Mexican  Cotton  Boll  Weevil  ... 
Cotton  Investigations . 

UTAH. 

1902. 

Annual  Report .... 

Thirteenth  Annual  Report,  1902  . 

1903. 

Bulletin  88 

Pruning  of  Tree  and  Bush  Fruits . 

W.  N.  Hutt. 

Bulletin  84 

The  Grain  Smuts . . 

L.  A.  Merrill  and  B.  F. 

Bulletin  8.5 _  _ 

Pear  Blight . 

Eliason. 

W.  N.  Hutt. 

Bii  1  letin  86 

The  Right  Way  to  Irrigate . . . . . 

J.  A.  Widtsoe  and  W. 

Annual  Report .... 

Fourteenth  Annual  Report,  1903 . 

W.  McLaughlin. 

1904. 

Bulletin  87 . 

The  Codling  Moth . 

E.D.Ball. 

Bui  letin  88 . 

The  Relation  of  Smelter  Smoke  to  Utah  Agriculture . 

J.  A.  Widtsoe. 

Bulletin  89 . 

A  New  Centrifugal  Soil  Elutriator . 

P.  A.  Yoder. 

Bulletin  90 . 

Feeding  Beet  Molasses  and  Pulp  to  Sheep  and  Steers - 

L.  A.  Merrill  and  R.W. 

Circular  1 . 

Circular  2 . 

Memoranda  of  Plans  for  Arid  Farm  Investigations . 

Memoranda  of  Plans  of  Irrigation  Investigations . 

Clark. 
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Station  jmhlications  received  hy  the  Office  of  Experiment  Stations  during  1904 — Continued. 

VERMONT  STATION. 


Publication. 

Title. 

Author. 

1903. 

Bulletin  102 . 

The  Measurement  of  Saw  Logs . 

A.  L.  Daniels. 

Rnlletin  103 . 

The  Maple  Sap  Flow . 

C.  H.  Jones,  A.  W.  Ed- 
son,  and  W.  J.  Morse. 

Annual  Report .... 

1904. 

Sixteenth  Annual  Report,  1903  . 

Commercial  Feeding  Stuffs . 

The  Maple  Sap  Flow  (Popular  Edition  of  Bulletin  103)... 
Abstract  of  Sixteenth  Annual  Report,  1903  . 

J.L.  Hills,  C.  H.  Jones, 
and  F.  M.  Hollister. 
J.L.  Hills. 

Do 

Bulletin  104 . 

Bulletin  105 . 

Bulletin  106 . 

Bulletin  107 . 

Commercial  Fertilizers . . . 

J.L.  Hills,  C.H.  Jones, 
and  F.  M.  Hollister. 
Do. 

Bulletin  108 . 

Commercial  Fertilizers . 

VIRGINIA  STATION. 


1902. 

Bulletin  143 . 

Orchard  Studies,  XVI.  The  Composition  of  Apples . 

W.  B.  Alwood  and  R.  J. 
Davidson. 

1903. 

Bulletin  148 . 

Hay  Substitutes . 

D.  0.  Nourse. 

Bulletin  149 . 

Cowpeas  and  Soy  Beans . 

Do. 

WASHINGTON  STATION. 


1901. 

Annual  Report .... 

Eleventh  Annual  Report,  1901 . 

1902. 

Annual  Report .... 

Twelfth  Annual  Report,  1902 . 

1904. 

Bulletin  60 . 

A  Report  on  the  Range  Conditions  of  Central  Washington . 

J.  S.  Cotton. 

Bulletin  61 . 

A  Report  on  Irrigation  Conditions  in  the  Yakima  Valley, 

0.  L.  Waller. 

Bulletin  62 . 

Washington. 

The  Raspberry-cane  Maggot . 

W.  H.  Lawrence. 

Bulletin  63 . 

The  Raspberry-root  Borer  or  the  Blackberry-crown  Borer. 

Do. 

Bulletin  64  . 

The  Apple  Scab  in  Western  Washington . 

Do. 

Bulletin  65 . 

Three  Common  Insect  Pests  of  Western  Washington . 

Do. 

Bulletin  66 . 

Blackspot  Canker . 

Do. 

WEST  VIRGINIA  STATION. 


1902. 

Annual  Report .... 

Fifteenth  Annual  Report,  1902 . 

1903. 

Circular  1 . 

Treatment  of  the  San  Jos6  Scale . 

J.  H.  Stewart. 

Circular  2 . 

Muskmelon  Blight . 

W.  M.  Morgan. 

Do. 

Circular  3 . 

The  Striped  Cucumber  Beetle . 

Bulletin  88 . 

Poultry  Experiments . 

J.  H.  Stewart  and  H. 

Bulletin  89 

Rural  Water  Supply  _ _ 

Atwood. 

C.  D.  Howard. 

Bulletin  90 . 

Sheep  Feeding  Experiments — Notes  on  Parasites . 

J.  H.  Stewart  and  H. 

Bulletin  91 . 

Commercial  Fertilizers,  Report  1903,  Part  I . 

Atwood. 

J.  H.  Stewart  and  B.  H. 

Bulletiu  92 . 

Commercial  Fertilizers,  Report  1903,  Part  II . 

Hite. 

Do. 

STATION  PUBLICATIONS  EECEIVED  DUEING  1904. 
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Station  publications  received  by  the  Office  of  Experiment  Stations  during  1904 — Continued. 

WISCONSIN  STATION. 


Publication. 

Title. 

Author. 

1903. 

Bulletin  105 . 

F.  Cranefield. 

F.  W.  Woll  and  G.  A. 
Olson. 

Bulletin  106 . 

Licensed  Commercial  Feeding  Stulls,  1903 . 

Bulletin  107 . 

Official  Tests  of  Dairy  Cows,  1902-3 . 

F.  W.  Woll. 

Annual  Report.... 

Twentieth  Annual  Report,  1903 . 

1904. 

Bulletin  108  . 

Trees  and  Shrubs  for  Shade  and  Ornament . 

F.  Cranefield. 

Bulletin  109 . 

Concentrated  Feeding  Stuffs  and  Fertilizers  Licensed 
for  Sale  in  AVisconsin,  1904. 

F.W.  Woll. 

Bulletin  110 . 

Spraying  Fruit  Trees,  with  Notes  on  the  Common  In¬ 
sects  and  Fungus  Diseases  Infesting  Orchards. 

E.  P.  Sandsten. 

Bulletin  111 . 

Oat  Smut  and  its  Prevention . 

R.  A.  Moore. 

Bulletin  112  . 

Alfalfa  in  Wisconsin . 

Do. 

Bulletin  113 . 

Licensed  Commercial  Fertilizers  and  Feeding  Stuff's,  1904. 

F.  W.  Woll  and  G.  A. 
Olson. 

Bulletin  114 . 

A  Lesson  in  Bovine  Tuberculosis . 

H.L.  Russell. 

Bulletin  115 . 

Annual  Report .... 

The  Quality  of  Cheese  as  Affected  by  Rape  and  Other 

Green  Forage  Plants  Fed  to  Dairy  Cows . 

Twenty-first  Annual  Report,  1904 . 

U.  S.  Baer  and  W.  L. 
Carlyle. 

WYOMING  STATION. 


1903. 

Bulletin  59 . 

Wheat  Grasses  of  Wyoming . 

A.  and  E.  E.  Nelson. 

Bulletin  60 . 

Wheat  Growing  on  the  Laramie  Plains . 

B.  C.  Buffum. 

1904. 

Bulletin  61 . 

Seepage  Investigations  in  the  Valley  of  the  Laramie 

B.  P.  Fleming. 

Bulletin  62 . 

River. 

Some  Food  Products  and  Their  Adulteration . 

H.  G.  Knight  and  R.  B. 

Moudy. 

E.  Nelson. 

Bulletin  63 . 

Native  and  Introduced  Saltbushes . 
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STATISTICS  OF  LAND-GRANT  COLLEGES  AND  AGRICULTURAL 
EXPERIMENT  STATIONS,  1904. 

Compiled  by  Miss  M.  T.  Spethmann. 

The  following  statistical  statements  relate  to  the  institutions  estab¬ 
lished  under  the  acts  of  Congress  of  July  2,  1862,  and  August  30, 
1890,  most  of  which  maintain  courses  of  instruction  in  agriculture, 
and  to  the  agricultural  experiment  stations,  which,  with  a  few  excep¬ 
tions,  are  organized  under  the  act  of  Congress  of  March  2,  1887,  and 
are  conducted  as  departments  of  the  institutions  receiving  the  benefits 
of  the  land-grant  act  of  July  2,  1862.  These  statistics  have  been 
compiled  in  part  from  replies  to  a  circular  of  inquiiy  sent  out  from 
the  Office  of  Experiment  Stations,  and  in  part  from  the  annual  reports 
of  the  presidents  of  these  institutions  made  on  the  schedules  prescribed 
by  the  Commissioner  of  Education.  Tables  showing  the  annual  dis¬ 
bursements  on  account  of  the  acts  of  Congress  of  March  2,  1887,  and 
August  30,  1890,  prepared  in  the  Departments  of  the  Treasury  and 
the  Interior,  are  also  included.  Owing  to  the  complex  organization 
of  many  of  the  institutions,  it  is  impracticable  to  give  exactly  com¬ 
parable  statistics  in  all  cases,  and  in  some  instances  the  data  furnished 
are  incomplete. 

SUMMARY  OF  STATISTICS  OF  LAl^U-GEAUT  COLLEGES. 

Educational  institutions  receiving  the  benefits  of  the  acts  of  Congress 
of  July  2,  1862,  and  August  30,  1890,  are  now  in  operation  in  all  the 
States  and  Territories  except  Alaska,  Hawaii,  and  Porto  Rico.  The 
total  number  of  these  institutions  is  65,  of  Avhich  63  maintain  courses 
of  instruction  in  agriculture.  The  aggregate  x^alue  of  the  permanent 
funds  and  equipment  of  the  land-grant  colleges  and  universities  in 
1901  is  estimated  to  be  as  follows:  Land-grant  fund  of  1862, 
$11,765,106.13;  other  land-grant  funds,  $3,123,913.19;  other  permanent 
funds,  $12,489,036.82;  land-grant  of  1862  still  unsold,  $4,310,249.48; 
farm  and  grounds  owned  by  the  institutions,  $5,853,987.98;  buildings, 
$24,972,905.97;  apparatus,  $2,021,418.93;  macliineiy,  $1,988,440.82; 
libraries,  $2,347,347.95;  live  stock,  $306,485.64;  miscellaneous  equip¬ 
ment,  $3,361,394.90;  total,  $72,540,588.11.  The  income  of  these  insti- 
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tutions  in  1904,  exclusive  of  the  funds  received  from  the  United  States 
for  agricultural  experiment  stations  (^719,999.67),  was  as  follows: 
Interest  on  land  grant  of  1862,  ^730,001.58;  interest  on  other  land 
grants,  $85,134.65;  United  States  appropriation  under  act  of  1890, 
$1,200,000;  interest  on  endowment  or  regular  appropriation,  $1,074,- 
605.22;  State  appropriation  for  current  expenses,  $2,332,485.56;  State 
appropriation  for  buildings  or  for  other  special  purposes,  $2,210,811.39; 
endowment,  other  than  Federal  or  State  grants,  $680,123.23;  tuition 
fees,  $1,041,692.48;  incidental  fees,  $395,424.27;  miscellaneous, 
$1,748,062.97;  total,  $11,498,341.35.  The  value  of  the  additions  to 
the  permanent  endowment  and  equipment  of  these  institutions  in  1904 
is  estimated  as  follows:  Permanent  endowment,  $638,600.10;  buildings, 
$1,956,268.39;  libraries,  $142,768.38;  apparatus,  $139,465.95;  machin¬ 
ery,  $143,382.94;  live  stock,  $67,509.04;  miscellaneous,  $133,978.73; 
total,  $3,221,973.53. 

The  number  of  persons  in  the  faculties  of  the  colleges  of  agriculture 
and  mechanic  arts  was  as  follows:  For  preparatoiy  classes,  372;  for 
collegiate  and  special  classes,  2,160;  total,  2,740.  In  the  other  depart¬ 
ments  the  faculties  aggregated  1,575,  making  a  grand  total  of  4,315 
persons  in  the  faculties  of  the  land-grant  institutions.  The  students 
in  1904  were  as  follows:  (1)  By  classes — preparatory,  10,019;  colle¬ 
giate  classes,  21,237;  short  course  or  special,  6,157;  postgraduate,  565; 
other  departments,  18,783;  total,  56,226.  (2)  By  courses:  Four-year — 

agriculture,  4,436;  horticulture,  636;  household  economy,  3,607; 
mechanical  engineering,  4,435;  civil  engineering,  3,353;  electrical 
engineering,  2,708;  mining  engineering,  931;  chemical  engineering, 
273;  architecture,  227.  Shorter — agriculture,  5,281;  dairying,  735; 
horticulture,  112;  veterinary  science,  834;  militaiy  tactics,  18,377. 
The  graduates  in  1904  were  4,822,  and  since  the  organization  of  these 
institutions  57,909.  The  average  age  of  graduates  in  1904  was  21  years 
and  10  months.  The  total  number  of  volumes  in  the  libraries  was 
1,927,045.  The  total  number  of  acres  of  land  granted  to  the  States 
under  the  act  of  1862  was  10,145,169,  of  which  897,142  are  still  unsold. 

SUMMARY  OF  STATISTICS  OF  THE  STATIONS. 

Agricultural  experiment  stations  are  now  in  operation  under  the 
act  of  Congress  of  March  2,  1887,  in  all  the  States  and  Territories,  and 
under  special  appropriation  acts  in  Alaska,  Hawaii,  and  Porto  Rico. 

In  Connecticut,  New  Jersey,  New  York,  Hawaii,  Missouri,  Alabama, 
and  Louisiana  separate  stations  are  maintained  wholly  or  in  part  by 
State  funds.  A  number  of  substations  are  also  maintained  in  differ¬ 
ent  States.  Excluding  the  substations  the  total  number  of  stations  in 
the  United  States  is  60.  Of  these,  55  receive  appropriations  provided 
for  by  acts  of  Congress. 
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The  total  income  of  the  stations  maintained  under  the  act  of  1887 
during  1901  was  $1,508,820.25,  of  which  $719,999.67  was  received 
from  the  National  Government,  the  remainder,  $788,820.58,  coming 
from  the  following  sources:  State  governments,  $522,391.89;  indi¬ 
viduals  and  communities,  $7,300;  fees  for  analyses  of  fertilizers, 
$91,070.82;  sales  from  farm  products,  $110,359.13;  miscellaneous, 
$51,698.11.  In  addition  to  this  the  Office  of  Experiment  Stations  had 
an  appropriation  of  $175,000  for  the  past  fiscal  year,  including  $15,000 
for  the  Alaska  experiment  stations,  $15,000  for  the  Hawaii  Experi¬ 
ment  Station,  $15,000  for  the  Porto  Rico  Experiment  Station,  $20,000 
for  nutrition  investigations,  $65,000  for  irrigation  investigations,  and 
$5,000  for  farmers’  institutes.  The  value  of  additions  to  the  equip¬ 
ment  of  the  stations  in  1901  is  estimated  as  follows:  Buildings, 
$168,087.11;  libraries,  $12,859.01;  apparatus,  $29,996.77;  farm  imple¬ 
ments,  $18,360.68;  live  stock,  $31,065.91;  miscellaneous,  $30,081.82; 
total,  $293,151.69. 

The  stations  employ  795  persons  in  the  work  of  administration  and 
inquiry.  The  number  of  officers  engaged  in  the  different  lines  of 
work  is  as  follows:  Directors,  51;  assistant  and  vice-directors,  17; 
special  agents  in  charge,  3;  chemists,  163;  agriculturists,  17;  agrono¬ 
mists,  11;  animal  husbandmen,  16;  poultiymen,  8;  horticulturists,  76; 
farm  and  garden  foremen,  30;  dairymen,  35;  botanists,  55;  plant 
pathologists,  7;  entomologists,  59;  zoologists,  1;  veterinarians,  29; 
meteorologists,  8;  foresters,!;  museologists,  3;  biologists,  6;  ph3ssicists, 
6;  geologists,  7;  bacteriologists,  20;  irrigation  engineers,  11 ;  in  charge 
of  substations,  28;  secretaries  and  treasurers,  31;  librarians,  13;  clerks 
and  stenographers,  12.  There  are  also  63  persons  classified  under  the 
head  of  “Miscellaneous,”  including  superintendents  of  grounds  and 
buildings,  gardeners,  plant  breeders,  farm  mechanics,  cheese  experi¬ 
menters,  etc.  Four  hundred  and  fourteen  station  officers  do  more  or 
less  teaching  in  the  colleges  with  which  the  stations  are  connected. 
During  the  3^ear  the  stations  published  393  annual  reports  and  bulletins, 
which  were  supplied  to  nearly  700,000  addresses  on  the  regular  maib 
ing  lists.  A  larger  number  of  stations  than  formerly  supplemented 
their  regular  publications  with  more  or  less  frequent  issues  of  press 
bulletins  and  other  special  publications,  and  most  of  the  stations 
report  a  large  and  constantly  increasing  correspondence  with  farmers 
on  a  wide  variet}"  of  topics. 
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Table  2. — General  statistics  of 


State  or  Territory. 

Date  of 
estab¬ 
lish¬ 
ment 
of  insti¬ 
tution. 

Date  of 
estab¬ 
lish¬ 
ment 
of  agri¬ 
cul¬ 
tural 
course. 

Faculty. 

College  of  agriculture  and 
mechanic  arts. 

Other 

depart¬ 

ments. 

Experi¬ 

ment 

station 

officers. 

Prepar¬ 

atory 

classes. 

Collegi¬ 
ate  and 
special 
classes. 

Total. 

Alabama  (Auburn) . 

1872 

1872 

4 

30 

a31 

3 

14 

1875 

1882 

13 

7 

20 

30 

1891 

1891 

17 

15 

a29 

6 

Arkansas  (Fayetteville) . 

1872 

1872 

10 

10 

a  19 

92 

6 

Arkansas  (Pine  Bluff) . 

1875 

5 

4 

9 

California . 

1868 

1868 

56 

56 

153 

37 

Colorado . 

1877 

1878 

15 

28 

a  41 

15 

1881 

1881 

24 

24 

15 

1870 

1870 

19 

19 

6 

1892 

1892 

3 

6 

al 

Florida  (Lake  City)  . 

1884 

1884 

19 

a  22 

6 

14 

1887 

1890 

18 

18 

2 

1872 

1872 

24 

24 

Georgia  (College) . 

1890 

1890 

10 

4 

14 

Idaho...' . . 

1892 

1892 

6 

17 

23 

4 

10 

1867 

1868 

10 

164 

174 

175 

33 

1874 

1874 

90 

90 

13 

10 

1869 

1869 

101 

101 

35 

Kansas . 

1863 

1874 

4 

62 

66 

14 

18 

Kentucky  (Lexington) . 

1865 

1880 

5 

25 

30 

12 

14 

1887 

1892 

2 

8 

10 

5 

Louisiana  (Baton  Rouge) . 

1877 

1887 

1 

22 

23 

3 

25 

Louisiana  (New  Orleans) . 

1880 

1890 

9 

8 

17 

Maine . 

1865 

1868 

4 

45 

a  45 

13 

12 

Maryland  (College  Park) . 

1859 

1859 

2 

18 

20 

15 

Maryland  (Princess  Anne) . 

2 

9 

11 

Massachusetts  (Amherst) . 

1867 

1867 

28 

28 

21 

Massachusetts  (Boston) . 

1865 

186 

186 

Michigan . . . 

1855 

1855 

70 

11 

Minnesota . 

1869 

1869 

c96 

a  94 

213 

15 

Mississippi  (Agricultural  College)  .. 

1880 

1880 

6 

28 

34 

15 

12 

Mississippi  (Westside) . 

1871 

1878 

13 

6 

19 

Missouri  (Columbia) . 

1870 

1870 

62 

62 

65 

21 

Missouri  (Jefferson  City) . 

1866 

1866 

9 

12 

21 

Montana . 

1893 

1893 

16 

22 

«30 

11 

Nebraska . 

1869 

1869 

78 

78 

173 

17 

Nevada . 

1873 

1888 

4 

20 

24 

9 

New  Hampshire . 

1866 

1866 

21 

21 

12 

New  Jersey . 

1864 

1865 

11 

30 

«40 

3 

21 

New  Mexico  . 

1889 

1890 

4 

24 

28 

12 

New  York . 

1865 

1865 

31 

374 

19 

North  Carolina  (Raleigh) . 

1889 

1889 

34 

39 

14 

North  Carolina  (Greensboro) . 

1891 

1891 

12 

12 

nl2 

North  Dakota, . 

1890 

1890 

12 

25 

a  33 

15 

Ohio . 

1870 

1873 

105 

105 

35 

Oklahoma  (Stillwater) . 

1891 

1892 

28 

28 

11 

Oklahoma.  ( Tiangstoni  . 

1897 

1899 

12 

12 

Oregon  .  . .  . 

1868 

1888 

33 

33 

11 

Pennsylvania,.  .  . 

1855 

1859 

8 

59 

«59 

20 

Rboiie  Island  . .  . 

1888 

1890 

6 

24 

a  24 

11 

South  Carolina  (Clemson  College).. 

1889 

1893 

6 

41 

n43 

43 

17 

South  Carolina  (Orangeburg) . 

1896 

1896 

12 

6 

18 

8 

South  Dakota . 

1881 

1884 

4 

35 

39 

17 

Tennessee  .  .  .  .. 

1794 

1869 

47 

47 

45 

9 

Texas  (College  Station  ) . 

1871 

1871 

36 

36 

12 

Texas  ( Prai rie  View) . 

6 

11 

7 

IT  ta  b  . 

1888 

1889 

50 

15 

Vermont .  . 

1865 

1885 

38 

38 

33 

12 

Virginia  (Blacksburg) . 

1872 

1872 

56 

56 

18 

V i  rgi  n  i  a  ( H a  m  p  ton  1 

1865 

1890 

135 

Washington  . .  . 

1892 

1892 

6 

45 

51 

12 

West  Virginia  (Morgantown) . 

1867 

1867 

7 

38 

45 

19 

15 

West  Virginia  (Institute) . 

1891 

1892 

6 

11 

17 

17 

Wisconsin. 

1848 

1866 

41 

35 

76 

23 

W’yoming . 

1887 

1891 

22 

24 

«24 

9 

Total . 

1 . 

372 

2,160 

2,  740 

1,575 

707 

o Total,  counting  none  twice, 
b  Including  all  departments  of  the  university. 
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land-grant  colleges  in  1904- 


Graduates 

In  1903-4. 

Total  num¬ 
ber  since 
organiza¬ 
tion. 

Number  of 
volumes  in 
library. 

Number  of 
acres  allotted 
to  State 
under  act  of 
1862. 

Number  of 
acres  of  land 
grant  of  1862 
still  unsold. 

Number 
of  acres  in 
farm  and 
grounds. 

Rate  of 
interest  on 
land-grant 
fund  of  1862. 

Number. 

Average 

age. 

I'. 

M. 

Per  cent. 

52 

20 

10 

779 

20, 135 

240, 000 

325 

8 

126 

19 

0 

872 

5,235 

182 

5 

22 

6 

40 

20, 900 

465 

30 

23 

0 

356 

9;  000 

150, 000 

155 

8 

7 

19 

0 

167 

7,000 

20 

365 

23 

6 

5  3,  684 

108, 418 

150, 000 

4, 074 

411 

6 

22 

21 

0 

255 

22, 185 

90,  000 

44, 685 

6C0 

6 

8 

21 

1 

220 

11,000 

180, 000 

300 

5 

20 

22 

6 

341 

23, 000 

90, 000 

16 

6 

2 

25 

0 

24 

900 

97 

8 

20 

8 

91 

4,500 

90, 000 

333 

6 

11 

23 

0 

60 

1,600 

160 

13 

21 

0 

399 

38, 000 

270, 000 

113 

7 

20 

21 

0 

145 

700 

86 

14 

22 

4 

112 

7,200 

90, 000 

90, 000 

156 

593 

23 

6 

b  3, 994 

103, 936 

480, 000 

40 

665 

5 

219 

23 

1 

1,981 

15, 800 

390, 000 

189 

5 

120 

24 

0 

21, 000 

204,  000 

496 

841 

6,7,8 

99 

'  23 

6 

1,017 

28,  732 

82,  313 

430 

5, 6i,6,7 

74 

21 

0 

410 

17, 764 

330, 000 

258 

6 

9 

20 

0 

124 

2,  650 

310 

22 

21 

3 

342 

38;  000 

210, 000 

583 

4,5 

52 

18 

7 

297 

3, 993 

104 

78 

23 

4 

893 

34, 000 

210, 000 

373 

5 

13 

20 

0 

7,000 

210, 000 

286 

5,6 

8 

20 

0 

17 

116 

21 

23 

6 

632 

25, 268 

360, 000 

404 

5 

231 

23 

4 

3,123 

82, 110 

16 

55 

1,026 

22, 868 

240, 000 

63,  330 

671 

7 

454 

b  4,  967 

142, COO 

94, 000 

40 

300 

3,4,5 

31 

20 

1 

357 

19,  778 

207, 920 

2, 000 

6 

8 

25 

0 

148 

2,  700 

300 

6 

116 

22 

0 

2,368 

30, 000 

277,016 

47, 107 

722 

5 

104 

324 

1,010 

40 

8 

21 

0 

43 

15, 000 

90, 000 

90,  COO 

220 

156 

22 

0 

b  2, 201 

65,000 

90, 000 

30, 000 

332 

41,6 

18 

22 

0 

238 

10,  200 

90,000 

2,288 

85 

4 

14 

24 

0 

266 

16, 082 

150, 000 

343 

6 

44 

I  22 

4 

533 

51, 859 

210, 000 

105 

5 

6 

27 

0 

47 

18, 071 

270 

532 

b  7, 562 

332, 905 

989,  920 

1 . 

498 

5 

211 

6,  600 

270, 000 

643 

6 

6 

i  21 

0 

41 

11, 023 

125 

6 

39 

9, 500 

130, 000 

97,  970 

640 

196 

22 

0 

1,732 

63,  223 

630,  000 

345 

6 

20 

21 

6 

96 

27, 479 

360 

4 

22 

0 

6 

1,100 

160 

35 

20 

0 

501 

3,600 

90, 000 

204 

6 

71 

23 

3 

Tib 

21, 323 

780,  000 

400 

6 

3 

22 

0 

104 

16,  800 

120,  000 

178 

3 

38 

22 

0 

296 

13,643 

1,136 

6 

51 

20 

0 

284 

1,390 

130 

21 

22 

0 

253 

17, 726 

160, 000 

159, 628 

400 

32 

23 

2 

27,  500 

300, 000 

272 

6 

36 

19 

0 

495 

16,  300 

180, 000 

2,416 

6,7 

46 

21 

0 

352 

1,196 

1,500 

14 

22 

3 

112 

12, 500 

200, 000 

97, 132 

116 

95 

23 

0 

3,776 

100, 962 

150, 000 

120 

6 

71 

21 

0 

506 

6,600 

200, 000 

410 

6 

61 

22 

9 

1,297 

13,  409 

100, 000 

798 

61 

19 

0 

186 

12, 500 

90, 000 

90,  000 

250 

51 

24 

0 

932 

20, 750 

150, 000 

130 

6 

11 

19 

0 

114 

2,400 

70 

91 

21 

0 

b  5, 280 

116, 000 

240, 000 

352 

460 

4 

14 

22 

0 

116 

26, 132 

90, 000 

90, 000 

416 

4,  822 

21 

10 

57,  909 

1  1,927,045 

! 

10, 145, 169 

897, 142 

25,  559 

c  Including  preparatory  classes. 
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Table  3. — Students  by  classes  and 


State  or  Territory. 

By  classes. 

s 

r/1 

'3 

o 

a 

o 

OQ 

J 

o 

0) 

."s 

‘5b 

o 

'o 

a 

3 

0) 

a. 

fji 

;-i 

O 

o 

qJ 

"S 

-d 

S 

bD 

1 

G 

o 

a 

c3 

P. 

Ut 

0) 

O 

3 

o 

Alabama  (Auburn) . 

55 

339 

71 

15 

480 

Alabama  (Normal) . 

211 

180 

90 

481 

129 

71 

5 

205 

Arkansas  (Faj^etteville) . . . 

413 

353 

45 

3 

438 

1,252 

Arkansas  (Pine  Bluff) . 

no 

89 

1 

200 

911 

30 

62 

2,  303 

3, 306 

Colorado . . . 

215 

199 

8 

11 

433 

Connecticut . 

108 

75 

cl80 

Delaware  (Newark) . . . 

118 

4 

3 

125 

43 

27 

8 

78 

Florida  (Lake  Citv) . - _ _ 

115 

70 

6 

2 

cl76 

Florida  (Tallahassee) . . 

229 

229 

149 

10 

4 

163 

Georgia  (College) . 

409 

25 

434 

Idaho  . . T.. . 

204 

134 

22 

60 

420 

Illinois . 

257 

1,782 

377 

118 

1,184 

c  3,  594 

1,386 

20  ! 

34 

1,440 

298 

1,097 

551 

22 

17 

1,985 

443 

884 

294 

20 

c  1, 605 

Kentucky  (Lexington) . 

133 

418 

4 

14 

107 

676 

Kentucky  (Frankfort) . 

87 

64 

22 

173 

Louisiana  (Baton  Rouge) . 

114 

313 

9 

2 

438 

Louisiana  (New  Orleans) . 

418 

350 

C418 

Maine . . . . 

6 

420 

37 

11 

71 

C543 

Maryland  (College  Park) . 

30 

119 

35 

5 

189 

Maryland  (Princess  Anne) . 

59 

121 

180 

Massachusetts  (Amherst) . 

181 

32 

7 

220 

Massachusetts  (Boston) . 

. i 

1,510 

18 

1,528 

Michigan . . 

184  1 

561 

174 

4 

923 

Minnesota . . . 

522  1 

563 

153 

3 

2, 584 

3, 825 

Mississippi  (Agricultural  College)... _ 

272 

385 

42 

10 

709 

Mississippi  (Westside) . 

643 

86 

729 

Missouri  (Columbia) . 

54 

92 

1 

1,308 

1,455 

Missouri  (Jefferson  City) . 

70 

332 

402 

Montana . 

J  92 

67 

48 

1 

149 

357 

Nebraska . . . 

301 

453 

1,  769 

2,513 

Nevada . 

68 

138 

42 

248 

New  Hampshire . 

106 

28 

134 

New  Jersey . 

153 

162 

5 

58 

378 

New  Mexico . 

124 

32 

67 

1 

224 

New  York . 

1,037 

69 

i,  985 

3, 091 

North  Carolina  (Raleigh) . 

439 

411 

8 

858 

North  Carolina  (Greensboro) . 

126 

23 

149 

North  Dakota . 

140 

59 

520 

1 

720 

Ohio . 

875 

122 

2 

804 

1,803 

Oklahoma  (Stillwater) . 

189 

230 

1 

C417 

Oklahoma  (Langston) . . . 

271 

271 

Oregon . . . 

85 

442 

3 

530 

Pennsylvania  . 

40 

618 

66 

6 

e  2, 100 

2,  830 

Rhode  Island . 

62 

49 

30 

1 

142 

South  Carolina  (Clemson  College) . 

146 

459 

5 

610 

South  Carolina.  (Orangeburg)  . . 

658 

53 

711 

South  Dakota . 

157 

151 

200 

11 

519 

Tennessee . 

294 

53 

5 

353 

705 

Texas  (College  Station) . 

354 

22 

2 

378 

Texas  (Prairieview) . 

312 

312 

Utah . 

106 

111 

379 

27 

623 

Vermont . 

341 

7 

225 

573 

Virginia  (Blacksburg) . 

650 

56 

21 

727 

Virginia  (Hampton) . 

913 

314 

9527 

8 

1,762 

Washington _  ... 

388 

208 

50 

7 

653 

West  Virginia  (Morga.ntown) . 

72 

45 

2 

872 

991 

West  Virginia  (Institute) . 

194 

3 

197 

Wisconsin . 

801 

652 

3 

1,870 

3,326 

Wvoming . 

14 

20 

91 

155 

280 

Total . 

10, 019 

21, 237 

6,157 

565 

18,  783 

56, 226 

« Including  horticulture. 
b  Including  electrical  engineering, 
c  Total,  counting  none  twice. 
d  Including  horticulture  and  dairying. 
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courses  at  land-grant  colleges  in  1904. 


By  courses. 


Four-year. 


Shorter. 


25 

117 


•10 


Cl  55 
21 
53 
3 

20 

35 

18 

11 


2 

«160 

46 

338 

198 

17 


0  49 
41 
10 
8 

32 

181 


148 

30 

272 

382 

125 


12 

1 

16 

12 

77 

50 

137 

7 

80 
0  18 
20 
59 
15 


18 


25 


o 

^  a 

a>  o 

GD  C 
O  (U 


19 


30  I 
240 


96 


7 

36 

'i32 


105 

243 


90 

'iso' 


103 


205 


205 

4 


5  ^ 

c3  <v 

.C  P 

o  a* 


be 


64 


47 


40 


65 


5  217 
27 


148 

42 


7  I 

'42'r 


28 


221 

364 

174 

107 

177 


1] 

275 

300 

232 


70 


35 


57 

'iss' 


161 

236 

87 

55 


56 

132 


101 

8 


44 


110 


12 

58 

21 

12 


960 


103 

6 


325 

66 


o  s 

.au 


15 

179 

413 

235 

170 


16 

'109' 


126 


150 

24 


108 


71 

’i06 


248 


34 


91 

'iis' 


162 


(U  bo 
^  G 
c3-G 

.a  a 

C! 

(U.S 
g:  be 


107 


27 


102 


53 


20 


52 


19 


49 


10 

115 

d22 

rfl34 

82 

551 

122 

4 

20 

1 


al9 

70 


258 


18 


10 


17 


CO 

106 

1 


32 


25 


114 

97 

52 


51 


24 


86 


431 

230 

102 

640 


880 

312 


92 

'in 


163 

280 

166 

916 

748 

400 

450 

552 

70 

346 


211 

175 

60 

193 

263 

714 

900 

675 


202 


65 

405 

130 

94 

153 

140 

400 

517 


223 

30 

15 

16 
99 


9  ;. 


3 

/45 


43 

40 

956 

9 

3 


n57 

3 


24 


86 

533 


94 


38  I. 


200 

67 

139 


91 


137 

60 


88 

119 


6  323 


147 

"i-i' 


18 

187 


313 

25 

25 


169 

14 


18 

161 


46 

148 


43 

215 


850 

13 


17 


104 


93 


148 


171 


3,607  I  4,435 


10 

2,125 

29 


3, 353 


2,  708 


931  !  273 


25 


25 


16 


16 


a  485 
91 


175 


227 


5,  281 


735 


112 


834 


70 

975 


354 

500 

65 

602 

241 

150 

163 

358 


218 

200 

706 

468 


225 

87 

500 

171 


18,  377 


e  Including  correspondence  courses. 
/Including  forestry. 

£7  Summer  institute. 
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Table  4. —  Value  of  fjermanent  funds  and 


State  or  Territory. 

Land-grant 
fund  of  1862. 

Other  land- 
grant  funds. 

Other  perma¬ 
nent  funds. 

Land  grant 
of  1862  still 
unsold. 

Farm  and 
grounds 
owned  by  the 
institution. 

S253, 500. 00 

$4, 500. 00 
18, 200. 00 
25,  640.  00 
12, 000.  00 
50,  000. 00 
215, 000.  00 
99, 000.  00 
15, 000.  00 
10,  000.  00 

6, 000.  00 
18, 800.  00 

8, 000.  00 

5,  500.  00 
10,  000.  00 
18, 000.  00 
150, 000.  00 
100, 000. 00 
82,  463.  00 
50,  200.  00 
408, 266.  00 
25,  000. 00 
35, 000. 00 
22,  .500. 00 
25,  000. 00 
28,  600.  00 

8, 000.  00 
44, 350. 00 

.  i 

Arkansas  (Fayetteville)  ... 

130, 000. 00 

. 

732, 083.  30 
95, 328.  83 
135, 000.  00 
83,  000. 00 

$79, 750. 00 

$2,390,080.49 

$8, 000.  00 
150, 000. 00 

. 1 

154,  300.  00 

i 

242, 202.  47 

1 

130, 307. 11 

900,  000.  00 
400.  00 

618, 221. 53 
340, 000.  00 
689,  754.  01 
492,  381.  36 
165,000.00 

93,  954.  51 

2, 304.  08 

Kentucky  (Lexington) .... 

Louisiana  (Baton  Rouge).. 

182, 313.  00 

136,  000.  00 

118, 300.  00 
118, 000.  00 

100, 000.  00 

Maryland  (College  Park).. 

Massachusetts  (Amherst)  1 . 

219, 000.  00 

150, 117.  35 

Michigan . 

956, 179.  68 
670,  749. 59 

98,  575.  00 
113,  575.  00 
349, 881. 19 

93,  387.  40 
320. 00 

46,  970.  00 
550, 000.  00 

43,  500. 00 

6, 000.  00 
265,  206. 00 

7, 000.  00 
25,  000.  00 
325, 000.  00 
40, 000.  00 
20,  500.  00 
130,000.  00 

9,  000.  00 
369, 077.  98 
37, 000.  00 

20,  000. 00 
32,  000.  00 
1,500,000.  00 
15, 000. 00 
6, 000. 00 
31,000.00 
40, 000. 00 
14, 855.  00 

42,  470.  00 

40, 000.  00 
40,000. 00 
116, 370. 00 
48, 320.  00 
15, 000. 00 
12, 800.  00 
12, 000. 00 
31, 000.  00 
57,000. 00 
20,  000.  00 

225, 000.  00 
10, 400. 00 
143, 500.  00 
12, 000.  00 

Minnesota . 

767,246.15 

141,  212.  65 
96, 296.  00 
220, 000.  00 

37, 004.  26 

Mississippi  (Agricultural 
Cnll  pge)  - .  .... 

Mississippi  (Westside) 

Missouri  (Columbia) . 

663,  958. 23 

60, 000. 00 

Missouri  (Jefferson  City) _ 

Af  on  ta  n  a . . . . 

12, 500.  00 
318, 207.  00 
99, 351.  54 
80, 000.  00 
116, 000. 00 

5,  000. 00 
121,207.00 
47,541.52 

180, 000.  00 

Nebraska, _ _ 

Nevada . 

New  Hampshire . 

70, 000. 00 
500, 000.  00 

New  .Jersey . 

New  Mexico . 

New  York . 

688,  576. 12 
125,  000.  00 

6, 960, 276.  49 

North  Carolina  (Raleigh).. 
North  Carolina  (Greens¬ 
boro)  . 

North  Dakota . 

350,  797.  62 
524, 176.  58 

979,  700.  00 

Ohio . 

53, 070. 19 

Oklahoma  (Stillwater)  .... 

Oklahoma  (Langston) . 

i 

Oregon  . 

169, 452.  09 
427,290.  50 
50, 000. 00 

95, 900. 00 

95,900.00 
4,  585.  07 
400, 000.  00 
209, 000. 00 

i 

Pennsvl  vania . 

Rhode  Lsland . 

South  Carolina  (Clemson 
College) . 

South  Carolina  (Orange¬ 
burg)  . 

South  Dakota . 

800, 000.  00 

Tennessee . 

Texas  (College  Station) . . . . 
Texas  (Prairieview ) . 

Utah . 

150, 376.  80 
135,  500.  00 
344, 312.  00 
172, 156. 00 

145,  698. 00 

Vermont . 

421,000.  00 

Virginia  (Blacksburg) . 

Virginia  (Hampton) . 

1,195,000. 00 

Washington . 

1, 000,  000. 00 

900,  000.  00 

West  Virginia  (Morgan¬ 
town)  . 

114, 169.  67 

1,600.00 

West  Virginia  (Institute).. 

Wisconsin . 

303, 359.  61 
21, 450.  57 

228, 263. 75 
4, 064.  71 

440.  00 
90,  000. 00 

Wyoming . 

Total . 

11,765,406.13 

3, 123,  913. 49 

12, 489, 036. 82 

4,  310,  249. 48 

5,853,987.  98 

Including  all  other  equipment. 
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equipment  of  land-grant  colleges,  1904> 


Buildings. 

Apparatus. 

Machinery. 

Library. 

Live  stock. 

Miscella¬ 
neous  equip¬ 
ment. 

Total. 

$143, 000. 00 

$15,  200.  00 

$22, 000.  00 

$35, 900. 00 

$3, 500. 00 

$17, 300. 00 

$494,900. 

45, 500. 00 

5, 000.  00 

5,  592.  30 

4,000.00 

326. 00 

782. 09 

79, 400. 

146, 908.  89 

22, 032. 01 

15, 332. 17 

16,  514.  69 

1,300.00 

227,  727. 

300, 000.  00 

55, 000.  00 

28, 000. 00 

7,  600. 00 

1,250.00 

533, 850. 

26, 000.  00 

500.  00 

12, 000.  00 

3,  000. 00 

1,500. 00 

93, 000. 

1,  792,  998. 25 

5,  217,912. 

'  178;  849.  00 

49, 000. 00 

17,000.00 

21,604.75 

8, 425.  00 

18,000.00 

637,  207. 

122,  000.  00 

10,  600.  00 

7, 100.  00 

21,  000.  00 

8, 800.  00 

18, 000.  00 

337,  500. 

130,  000.  00 

50,  000.  00 

20, 000.  00 

21,000.00 

250.  00 

8,000.00 

322,  250. 

18, 800.  00 

1,000.  00 

800.  00 

26, 600. 

121 ;  200.  00 

a  68, 827. 89 

363,127. 

23;  700.  00 

2,  340. 00 

1,200.  00 

400.  00 

1,000.  00 

1, 009. 00 

37,  649. 

263, 553.  36 

24, 276. 69 

20,  000.  00 

1,  200.  00 

556, 732. 

32, 433, 04 

3, 144.  00 

100.  00 

415.  00 

46, 092. 

188, 129.  00 

22, 425.  01 

6, 914.34 

12, 963. 16 

4,413.11 

13, 950.  00 

1,297,101. 

1, 300, 000. 00 

175,  000.  00 

75, 000.  00 

110, 000.  00 

20, 000.  00 

120,000.00 

j  2, 568,  621. 

555, 900. 00 

b  163, 850.  00 

18,  600.  00 

4, 400. 00 

20,  000.  00 

1, 202, 750. 

638, 812. 50 

76,  904. 21 

50, 000.  00 

30,  500.  00 

22, 386.  00 

200, 000. 00 

1,787,078. 

381,375.  00 

42, 745. 00 

17,  300.  00 

46, 400.  00 

9, 865.  00 

135, 179. 00 

1,175,445. 

245, 052. 00 

48, 626.  00 

25,  596. 00 

12, 247. 00 

2,  754.  00 

420, 307. 00 

1,  327,  848. 

38,  000.  00 

250.  00 

2, 600. 00 

1, 800.  00 

1,  785.  00 

1, 200.  00 

70,  635. 

302, 000.  00 

20, 439. 31 

19, 100.  43 

27,  695. 40 

26,000.00 

748, 548. 

47, 760. 82 

3,  644. 31 

4,  415.10 

3, 980.  00 

1, 100. 00 

7,551.10 

90, 951. 

260, 000.  00 

24,  278.  00 

16, 640.  00 

30, 000.  00 

4, 700.  00 

13, 000. 00 

591,918. 

140, 000.  00 

a  37, 500. 00 

324, 100. 

14;  279.  00 

cl,  189. 00 

1,000.00 

500. 00 

24,  968. 

248,  775. 00 

10, 000.  00 

25,  973.  00 

9, 881.  00 

138,  389.  35 

846,  485. 

876, 839.  82 

b  360, 000. 00 

136, 302.  00 

1,373,141. 

402, 220.  00 

78, 985. 16 

29,168.93 

45,  564.  40 

12, 365. 50 

42,751.78 

1,  707, 592. 

1,250,  000.00 

119, 000. 00 

82, 450. 00 

100, 000.  00 

3,  476,  770. 

270, 551.  55 

24, 009. 51 

97, 986.  56 

18, 376.  36 

15,  883.  00 

67,  971. 12 

778,  065. 

160,  000.  00 

10, 000.  00 

3,000.00 

2,000.00 

2,  000.  00 

392,871. 

960,  000.  00 

119,  512. 72 

i3, 5i7.  26 

116,710.67  ’ 

7, 214. 95 

63, 959.  78 

2, 839,  960. 

110,  000.  00 

600. 00 

5, 000.  00 

1,300.  00 

300.  00 

500. 00 

124, 700. 

100, 000.  00 

27, 000. 00 

30, 000.  00 

15, 000. 00 

1, 000.  00 

18, 000. 00 

413,  500. 

509, 000.  00 

c  100, 000.  00 

135,000.00 

12, 000.  00 

116,  000.  00 

1,636,414. 

167, 023.  46 

19, 667.  28 

12,  672.  66 

19, 245.  59 

1,337,95 

39, 595. 46 

446, 435. 

207,  000. 00 

22, 000.  00 

6, 300.  00 

13,  000. 00 

3,  700. 00 

15,  000.00 

437,  500. 

400, 000.  00 

46,  000. 00 

75,  000.  00 

1,267,000. 

53, 000.  00 

18, 000.  00 

20, 250.  00 

14,500.00 

1,300.  00 

7,  000.  00 

123, 050. 

2,911,007.83 

565,  903.  00 

878,  546.  53 

12, 373, 387. 

156,  917.  00 

15,  000.  00 

37, 000. 00 

6,  500.  00 

5, 000.  00 

15, 000.  00 

397,417. 

44,900. 00 

21,874.13 

1,500.00 

3, 200. 00 

91,474. 

155, 000.  00 

13,919. 65 

10,  803.53 

17,033.  85 

5, 898.  22 

850. 00 

1,566,002. 

1, 000, 000.  00 

300, 000.  00 

100, 000. 00 

170, 000. 00 

7, 000.  00 

15, 000. 00 

3, 669, 246. 

98, 500. 00 

36,  749.  01 

23, 508. 12 

20,  079. 47 

11,509.00 

205, 345. 

35,  000.  35 

1,  700.  00 

9,  569.  25 

1, 900.  00 

600.  00 

2, 244.  25 

57,013. 

160,  000. 00 

4,000.  00 

20,  000.  00 

384, 452. 

1, 114,  705. 00 

a  60, 000. 00 

1,641,995. 

151, 367.  50 

38,  930.  52 

16,386.69 

1,470.56 

56, 913. 77 

329, 924. 

406,  394. 10 

161, 603. 54 

68, 668.  00 

10,  057. 00 

9, 649. 00 

794,  741. 

85, 000. 00 

3, 600. 00 

7, 150.  00 

1, 700. 00 

2, 200.  00 

2,  000.  00 

237, 5.50. 

195,  000. 00 

13, 000.  00 

12,  000.  00 

5,  300.  00 

10,  000.  00 

25, 000.  00 

1,104,885. 

207, 086.  92 

50,  956. 27 

47, 669.  35 

12, 646. 94 

4, 031.  00 

14,215.  53 

852, 976. 

500, 000.  00 

20,301.24 

13, 009.  00 

12, 035. 00 

b  26, 809. 87 

829, 466. 

93, 600.  00 

2, 000.  00 

3,  000. 00 

1,100.  00 

2, 760. 00 

117, 460. 

242,  427. 28 

13, 042.  70 

16, 479.  45 

9,  534.  79 

6, 081.  55 

33,216.  64 

629, 657. 

710, 000.  00 

42,  000.  00 

21, 000. 00 

100, 000. 00 

3,  620.  00 

165,  500. 00 

1,610, 620. 

257,  400.  00 

3, 200. 00 

a  126, 475.  87 

762, 387. 

600,  000.  00 

7, 000.  00 

14, 000.  00 

159, 000. 00 

2,204,156. 

260,  000. 00 

24,  000.  00 

44, 800.  00 

22, 000.  00 

6, 000.  00 

17, 000.  00 

2, 293, 800. 

460, 000. 00 

11,000.00 

20,  000.  00 

40, 000.  00 

1,  500.  00 

40,  000.  00 

913,269. 

81,  500. 00 

2, 325.  00 

11,  500.  00 

3,  300.  00 

1, 175.  00 

110, 200. 

1,693,439. 30 

b 317, 117.50 

157,  927.  00 

30, 858.  00 

2, 874, 905. 

183, 000.  00 

63,319.  90 

30,  088.  63 

26, 002. 19 

2,  046. 80 

8, 848.  87 

440,  851. 

24, 972,  905.  97 

2,  021,418. 93 

1, 988,  440.  82 

2, 347, 347.  95 

306,  485.  64 

3, 361,  394.  90 

72, 540, 588. 

.7 

00 

,39 

76 

00 

00 

04 

58 

00 

00 

00 

89 

,00 

52 

,04 

,73 

,53 

,00 

,31 

,36 

,00 

,00 

,14 

,33 

,00 

,00 

,00 

,70 

,82 

,85 

,00 

,65 

,00 

,80 

,00 

,00 

,00 

,46 

,00 

,00 

,00 

,95 

,00 

,13 

,87 

,77 

,60 

,85 

,09 

,50 

,04 

,64 

,00 

,07 

,01 

,11 

00 

,21 

00 

,87 

00 

00 

67 

00 

16 

,67 

,11 


ft  Including  apparatus. 


c  Including  machinery. 
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Table  5. — Revenue  of  land-grant 


State  or  Territory. 


Alabama  (Auburn) . 

Alabama  (Normal)  . 

Arizona . 

Arkansas  (Fayetteville) . 

Arkansas  (Pine  Bluff) . 

California . 

Colorado . 

Connecticut . 

Delaware  INewark) . 

Delaware  (Dover) . 

Florida  (Lake  City) . 

Florida  (Tallahassee) . 

Georgia  (Athens) . 

Georgia  (College) . 

Idaho  . 

Illinois . 

Indiana . 

Iowa . , . 

Kansas . 

Kentucky  (Lexington) . 

Kentucky  (Frankfort) . . . 

Louisiana  (Baton  Rouge) . 

Louisiana  (New  Orleans) . 

Maine . 

Maryland  (College  Park) . 

Maryland  (Princess  Anne) . 

Massachusetts  (Amherst) . 

Massachusetts  (Boston) . 

Michigan . 

Minnesota . 

Mississippi  (Agricultural  College). 

Mississippi  (Westside) . 

Missouri  (Columbia) . 

Missouri  (Jefferson  City) . 

Montana . . . 

Nebraska . 

Nevada . 

New  Hampshire . 

New  Jersey . 

New  Mexico . 

New  York . 

North  Carolina  (Raleigh) . 

North  Carolina  (Greensboro) . 

North  Dakota . 

Ohio . 

Oklahoma  (Stillwater) . 

Oklahoma  (Langston) . 

Oregon . 

Pennsylvania . 

Rhode  Island . 

South  Carolina  (Clemson  College) 

South  Carolina  (Orangeburg) . 

South  Dakota . 

Tennessee . 

Texas  (College  Station) . 

Texas  (Prairieview) . 

L  tah . 

Vermont . 

Virginia  (Blacksburg) . 

Virginia  (Hampton) . 

Washington . . 

Vv'est  Virginia  (Morgantown) . 

West  Vii^inia  (Institute) . 

Wisconsin . 

Wyoming . 


Total 


Federal  aid. 


Interest  on 
land  grant  of 
1862. 


520, 280. 00 


10, 157. 43 


43,  925. 00 
9,  968. 12 
4,  900.  00 
4, 980.  00 


7,  747.  76 
'i6,’954.*i4' 


34, 223. 37 
17, 000.  00 
41,176.83 
25, 687. 70 
8,  644.  50 
1,  255.  50 
9, 115.  69 


5,  915.  60 
5,  900.  00 


3,  650.  00 
5,  223.  94 
67,312.37 
22, 928.  77 
5, 914.  00 
6, 814.  50 
21, 997.  61 


8,  988.  00 
35,  000.  00 
4, 109.  90 
4,  800.  00 
5, 800.  00 


34,  428.  80 
7, 500.  00 


22,  948.  32 
31,  450.  59 


10,  943.  36 
25,  637.  43 
2,  500.  00 
5, 754.  00 
5,  754.  00 
13, 027.  06 
23, 960.  00 
14, 280. 00 


6, 362. 11 
8, 130. 00 
20, 658.  72 
10,  329.  36 


6,  553.  00 


13,965.  76 
5, 448.  94 


730, 001, 58 


Interest  on 
other  land 
grants. 


f4, 785. 00 


6, 460. 08 


5,410. 00 


8, 472.  75 
5,  777.  77 
7, 320. 00 


20,000.00 

1,  932.  87 


2,  806.  78 
8, 902.  84 


13,236.56 


85, 134.  65 


Appropria¬ 
tion  act  of 
1890. 


$13, 850. 00 
11,150. 00 
25, 000.  00 
18, 181. 82 
6, 818. 18 
25, 000.  00 
25,  000.  00 
25, 000.  00 
20, 000.  00 
5,  000.  00 
12,  500.  00 
12,  500.  00 
16, 668.  66 
8, 333.  34 
25, 000.  00 
25, 000.  00 
25,  000.  00 
25, 000.  00 
25, 000.  00 
21, 375.  00 
3, 625.  00 
12,  651.  23 

12,  348.  77 
25,  000. 00 
20, 000.  00 

5, 000.  00 
16,  666.  66 
8,  333.  34 
25,  000.  00 
25,  000.  00 
11,  562.  50 

13,  437. 50 
23, 437. 50 

1,562.50 
2.5,000.00 
25, 000.  00 
25, 000.  00 
25, 000.  00 
25, 000.  00 
25,  000.  00 
25, 000.  00 
16,  750.  00 

8. 250.  00 
25,000.00 
25,  000.  00 
22,  500.  00 

2, 500.  00 
25, 000.  00 
25,  000.  00 
25,  000.  00 
12, 500.  00 
12, 500.  00 
25, 000. 00 
25,  000.  00 
18,  750.  00 

6. 250.  00 
25, 000.  00 
25, 000.  00 
16, 666.  67 

8, 333.  33 
25, 000.  00 
20, 000.  00 
5,000.00 
25, 000. 00 
25,  000. 00 


1, 200, 000.  00 


State  aid. 


Interest  on 
endowment 
or  regular 
appropria¬ 
tion. 


$4, 000.  00 
'46i,'446.'66' 


8,000.00 


36,  830.  32 


1,919. 19 


100, 000.  00 

30, 823.  78 


44,822.  38 

’95,’ 656.’ 66' 


341,380.  92 

"’5,’ 382.' 57' 


5,000.  00 


1, 074, 605. 22 


a  Including  tuition  and  incidental  fees. 
^Including  incidental  fees. 
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colleges  for  year  ended  June  30,  1904- 


State  aid. 

Appropria¬ 
tion  for 
current 
expenses. 

Appropria¬ 
tions  for 
buildings  or 
for  other 
special 
purposes. 

$24, 321. 43 

$1,500. 00 

21, 998.  68 
58, 582. 63 
5, 025.  00 


75,410. 21 
20, 425.  00 


45, 863. 02 

1,000.  00 


21,500.  00 
250, 000.  00 
70,  363. 80 
80, 000.  00 
40,  000. 00 


8, 000.  00 
15, 000.  00 
10, 000. 00 
20,  000.  00 
9, 000.  00 


21,000.00 

25, 000.  00 


187, 029.  68 
65, 946.  36 
8,  000.  00 
174,  078. 62 
22, 175.  00 
15,  000. 00 
40, 000.  00 
15, 207. 23 
10,  500. 00 
2,  500. 00 
13, 456.  66 


10, 000.  00 
7, 500. 00 
29, 178. 82 


16,711.50 
17,317.98 
6,159.05 
52, 000.  25 
15, 000.  00 
127,  437. 44 


31,500. 00 


60, 000. 00 
20,  500. 00 
32, 650.  00 
6, 000.  00 
29,  999.  99 


55, 000.  00 
90, 049.  94 
11,  600. 00 
327,000.  00 
10, 497. 27 


34, 400.  00 
17,  763.  68 


Income 
from  en¬ 
dowment 
other  than 
Federal  or 
State 
grants. 


166,300.00  §130,374.96 


1,800.00  I 
7,  500.  00 
2,  000.  00 


376, 200. 00 
77, 337. 84 
141,080.01 
112, 202. 12 


10, 825. 54 


35, 000.  00 
52, 000.  00 


132, 500. 00 
c  75, 512.  50 
5, 000.  00 
156, 468.  33 


13, 000.  00 
147, 250. 00 

"’l'ooo.’oo" 


10, 000.  00 


12, 117.  83 
2, 566. 23 


18,  956. 14 
73,402.52 
7, 000.  00 


5, 000. 00 
44, 500.  00 


130, 000. 00 


34,081.53 

'82, 'moo' 


12,500.00 
35,278.01 
10, 000.  00 
144,600.00 
15,  769. 11 


2,332,485.56  I  2,210,811.39  680,123.23  1,041,692.48 


4, 000. 00 


344. 19 
65,  COO.  00 


3,  584.  93 
17,347.23 


379, 200.  33 


3,  512.  36 


2, 419.  65 


17, 872.  30 


55, 151.  62 


1,315.66 


Fees  and  all  other  sources. 


Tuition 

fees. 


§910.  00 


3, 310. 00 
'i,' 250. '66' 


*199,  755. 04 
6, 150. 00 
2, 292.  00 


4, 192.  50 


15,  500.  00 
19, 441.  20 
511.  75 
86.65 
288,  660.  65 
660.  00 
125, 048.  50 
550.00 


3,  208. 00 
11,660.  00 
1,500.  00 
1,  358.  00 


1,339.  00 
251, 030.  71 
11,489.47 


6, 210.00 


350.  00 
150. 00 
3,  250. 00 


2,944.00 
*  12, 994.  24 


2, 816.  00 
*15,  657.94 
*  25,  800. 70 


140. 00 


22, 878. 23 
598. 00 


Incidental 

fees. 


s§2, 222.  50 
1,500.00 
3,415.21 
4,  070.  00 


44,  966.  40 

1,101.00 


4, 553.  93 


744.  50 


37, 123.  05 
15, 526.  25 
10, 467.  00 
41.55 
170.  00 
2, 187.  50 


13,  259. 20 
8,815.  00 
854. 93 
968. 88 
16, 080.40 
5, 424. 00 


1,  685.  80 
5,  654. 00 
14,  894. 01 


8, 010. 00 


1,129.21 
d  6,  262. 30 


57,311.32 
5,  595.  84 


586.  60 
49, 514.  21 
1, 378. 40 


793.  90 
10,  735.  65 
995. 76 


2,671.17 


1,031.80 


Miscella¬ 

neous. 


$3, 940. 68 
910. 00 


1,  001. 82 
435.  00 
110,811.77 
7, 825.  68 
30, 426.  77 
460. 99 
2, 800.  00 
«  2, 408. 62 


588.  73 


844. 15 
55,  987.  62 
10,  943.  41 
29,  331. 47 


5, 392.  69 
7, 322.  81 
767. 99 


1, 029.  51 
475. 43 
2, 236.  97 
30,  510. 22 
40,503.15 
*  27,  820. 88 
41,138.26 
1, 000.  00 
28, 005.  72 


4, 189.  54 
21,  000.  00 
718.  04 
15,  460. 81 
699. 09 
2,  077.  61 
699,  864.  72 
12,252.21 
8,  529.  61 
5,  968.  70 
113, 880. 25 
4, 832.  01 


2,  294. 19 
44,  683.  70 
1,400.  00 
7,247.40 


6, 762.  81 
24,  505. 93 


2,878.00 


168.00 
50, 520.  50 
87.00 


11,000.00 
9, 000.  24 
4, 002.  82 
970.  57 
110,  420.  88 
14,838.00 
62, 131.  06 
1,732.00 
110,511.87 
2, 168.  57 


Total. 


$67, 

17, 
84, 

109, 

12, 

930, 

119, 

82, 

38, 

9, 

68, 

13, 

34, 

16, 

53, 

941, 

243, 

334, 

213, 
71, 

18, 
62, 
23, 

118, 

116, 

6, 

46, 

436, 

238, 

551, 

210, 

45, 

471, 

23, 
69, 

402, 

48, 

68, 

57, 

41, 

,446, 

73, 

24, 
83, 

582, 

56, 

19, 

64, 

237, 

52, 

159, 

23, 

126, 

88, 

223, 

37, 

110, 

81, 

176, 

184, 

110, 

214, 
28, 

708, 

59, 


024.  61 
560.  00 
843.  89 
757. 38 

278. 18 

919. 19 
305. 01 
551.  77 
744. 92 
800.  00 
519.40 
500. 00 
954. 03 
3,33.  34 
804. 23 
166. 03 

918. 10 
406.  56 
356.  82 
083. 87 

443. 19 
542. 77 
116.  76 

674.20 
185.  71 

842. 11 
872.  04 
808.  45 
899,  52 
151.61 
782. 17 
683.  77 
024. 17 
737. 50 
385.  54 
920. 00 
468.  04 
832. 95 
608.  62 
873. 27 
835. 88 
587.  52 
279.  61 
682. 44 
360.  58 
890.  98 
817.  98 
146. 64 

192. 12 
045. 76 

701.20 
254. 00 
405. 04 
879.  82 
030.  00 
750.  00 
941. 68 
663. 06 
596.  65 
235.19 
356.  00 
012.  01 
500. 00 
928.  58 
568.  89 


395,424.27  1,748,062.97  11,498,341.35  695,999.07 


United 
States  ap¬ 
propria¬ 
tion  for 
experi¬ 
ment  sta¬ 
tions  (act 
of  1887). 


$15, 000.  CO 


15, 000.  CO 
14,  999. 67 


15, 000. 00 
15, 000. 00 
7, 500. 00 
15, 000. 00 


15, 000. 00 

'is,' 666.*  65 


15,  000.  CO 
15, 000. 00 
15,000.00 
15,000.  GO 
15, 000.  OO 
15, 000.  CO 


15, 000.  00 

'i5,’666.'66 


15,  000. 00 


15, 000. 00 
15, 000.  00 
15,  000. 00 


15, 000.  CO 


15, 000. 00 
15, 000.  00 
15, 000. 00 
15,000. 00 
15,  000.  00 
15, 000. 00 
13,  500. 00 
15, 000.00 


15, 000. 00 


15, 000. 00 


15,000.00 
15,  000.00 
15, 000. 00 
15,000.00 
15, 000.  00 
15,000.00 
15, 000.  00 
15, 000. 00 


15, 000.  00 
15. 000. 00 
15; 000. 00 


15, 000.  00 
15, 000. 00 


15,  000.  00 
15, 000.  00 


c  For  two  years, 
d  Including  tuition  fees. 


Table  6. — Additions  to  equipment  of  land-grant  colleges,  1904. 
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Table  7. — Disbursements  from  the  United  States  Treasury  to  the  States  and  Territories  of  the  appropriations  ni  aid  of  colleges  of  agricidture  and  the 

inechanic  arts  under  the  act  of  Congress  approved  August  30,  1890. 
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Year  ending  June  30— 

1905. 

sisiiiiisiiiisissiiiiiiiiisisisssiiiiiiii 
1 s'  s  s  s  s  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s'  s's'  s'  s'  s'  s'  s'  s'  s' 

1904. 

isiiiiiiiiiiiiiiiliiiiiiiiiiiiiliiiiiisii 

1903. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

1902. 

iiiiiiiiiiiiiiiiiiiiiiiliiiiiiiliiiiiilii 
1  a  a  a  a  a  a  a  a  a  a  a¥  a  a"  a'  a‘  a'  a'  a'  a'  a'  a'  a*  a’  a‘  a"  a"  a'  a'  a'  a'  a'  a‘  a‘a  a'  a"  a"  a  a' 

1901. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiii 

sssssssssssssssssssssssssssssssssssssssss 

1900. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

sssssssssssssssssssssssssssssssssssssssss 

1899. 

iiiijiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiii 

I 

iliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

■  1897. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

I 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

gssssssssssssssssssssssssssssssssssssssss 

1895. 

iiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

gssssssssssssssssssssssssssssssssssssssss 

1894. 

i§iii§i§§ii§iiiii§§iiiiiiiii§§§iii§§§ii,§| 

1893. 

iiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiii 

GO  GO  CO  GO  GO  00  GO  GO  OC  GO  GO  GO  00  00  00  00  CO  00  GO  GO  00  GO  00  GO  00  GO  00  GO  00  00  00  GO  GO  GO  GO  GO  00  GO  GO  00  GO 

T-^THMrHrH?Ht^T~lrHrHr-lTHrHrHT— It— ii— (t— It— IrHrHj— (i-HrHrHt— li-Hr-irHi— Hr-irHrHi— (r-trHrHrHi — irH 

1892. 

iiiiiiiii  iiiiiiliiiiili  iiiiiiiiiiiiiiiiil 

^rHi-Hr-ti-IrHi-lTHi-l  |r-Hi-lrHrHr-li-Hi-lrHrHiHr-(iH.-l  jT-lrHi-lTHrHrHi-lr-lTHrHrHi-.i-lrHT-lr-li-i 

1891. 

iiiiiiiii  iiiii iiiiiiiii jiiiiiiiii  liiiilil 

^  ■  to  O  ^  tlTo  to  ^  co'^co'^o  O  ^  'SS  rS  S 

1890. 

iiiiiiiii  iiiiiiiiiiiiii  liiiiiiiii  iiiiiiii 

lo'io' loTio'iO' O  lo' lO'io'  •  io'io'io'io'io'iO'io'iC'lO  I0''i-0'i0v0'  •  lO  uO  lo' lo' itT lO' >o' lO  •  lO  lO  lO  uo" lO  lO  lO 

r— (tHt— It— i!— It— (t— It— IrH  *1— It— li—li— It— It— It— It— lr*iT— irHi— It— 1  'r— It— It— It— it— It— Ir— It— It— i  ‘t— It— irHr— li— li— It— 1 

^  •  •  • 

State  or  Territory. 

Alabama . 

Arizona . 

Arkansas . 

California . 

Colorado . 

Connecticut . 

Delaware . 

Florida . 

Georgia . 

Idaho . 

Illinois . . . . 

Indiana . 

Iowa . 

Kansas . 

Kentucky . 

Louisiana . 

Maine . 

Maryland . 

Massachusetts  . . . 

Michigan . 

Minnesota . 

Mississippi . 

Missouri . 

Montana . 

Nebraska . 

Nevada  . 

New  Hampshire  . 

New  Jersey . 

New  Mexico . 

New  York . 

North  Carolina... 
North  Dakota.... 

Ohio . 

Oklahoma . 

Oregon . 

Pennsylvania .... 
Rhode  Island .... 
South  Carolina  .. 
South  Dakota.... 

Tennessee . 

Texas . 
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o  o  o  o  o  o  o 
o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

(N  -M  (M  C^l  CM  CS  'M 

O 

O 

o 

o' 

a 

Q  o  O  O  O  O  O 
o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

lO  iCi  lO  »0  iC  lO 

C^J  CM  <M  C"J  CM  CM 

o 

o 

o 

s 

C4 

r-1 

o  o  o  o  o  o  o 

Q  O  O  O  O  O  O 

O  o  o  o  o  o  o 

lO  lO  iC  »C  \C>  vO 

CM  (N  CM  CM  C^J  CM  CM 

O 

O 

O 

O 

O 

Q  o  O  O  O  O  O 

O  o  O  O  O  O  O 

O  O  O  O  O  O  O 
lO  1  o"* \0  >  c" lC" iS lO 

CM  CM  C^l  C^J  CM  CM  Cl 

1,200,000 

25,000 
25, 000 
25, 000 
25,  000 
25, 000 
25, 000 
25, 000 

1,200,000 

o  o  o  o  o  o  o 
o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

vO  lO  lO  lO 

CM  C^l  C^l  CM  CM  CM  C-l 

O 

o 

o 

cT 

o 

C4 

o  o  o  o  o  o  o 
oogoooo 

^  ^  CM  CM  ^  CM 

o 

o 

o 

iO 

O  O  O  O  O  O  O 

o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

CC  CO  CO"  CO  CO  CO  CO 

CM  CM  CM  CM  CM  CM  CM 

:  O 

s 

o 

1  22, 000 

22, 000 
22, 000 
22, 000 
22,  000 
22,  000 
22, 000 

1,050,000 

1 

o  o  o  o  o  o  o 
o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

CM  CM  Ol  CM  CM 

000  ‘800  ‘I 

O  O  O  O  O  CO  o 
o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

o  o  o  cb  o  o  o 

CM  Ol  Oi  CM  04  04  CM 

900,000 

O  O  O  O  CO  o  o 
o  o  o  o  o  o  o 
O  O  CO  o  o  o  o 
05  05  Ci"  ^  05 

1-H  rH  r-<  rH  I— 1  1—1 

912,000 

o  o  o  o  o  o  o 
o  o  o  o  o  o  o 
o  o  o  o  o  o  o 

S  55  S 

864, 000 

17, 000 
17,000 
17,000 
17, 000 
17, 000 
17,000 
17, 000 

782, 000 

o  o  o  •  o  o  o 

O  O  O  •  O  O  O 
O  O  O  •  O  O  O 

O 

o 

o 

o 

15,000 
15,000 
15, 000 

”15,' 666’ 
15,  000 
15, 000 

600, 000 

Utah . 

Vermont . 

Virginia . 

Washington . 

West  Virginia.... 

Wisconsin . 

Wyoming . 

Total . 
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Table  8. — General 


Station, 

Location. 

Director. 

Date  of  orig¬ 
inal  organ¬ 
ization. 

Date  of 
organization 
under 
Hatch  Act. 

Alabama  (College) . 

Auburn  . 

J.  F.  Duggar,  M.  S _ 

Feb.  — ,  1883 

Feb.  24,  1888 

Alabama  (Canebrake).. 

Uniontown . 

J.  M.  Richeson,  M.  S.  a. 

Jan.  1,1886 

Apr.  1, 1888 

Tuskegee  Institute _ 

G.  W.  Carver . 

Feb.  15,1897 

Tucson . 

R.  H.  Forbes,  M.  S . 

1889 

Fayetteville . 

W.  G.  Vincenheller _ 

1887 

Berkeley . 

E.W.Hilgard,Ph.D., 

1875 

Mar.  —,1888 

LL.D. 

Colorado . . . 

Fort  Collins . 

L.  G.  Carpenter,  M.  S.. 

1879 

Feb.  —1888 

Connecticut  (State)  .... 

New  Haven . 

E.  H.  Jenkins,  Ph.  D  .. 

Oct.  1, 1875 

May  18,1887 

Connecticut  (Storrs) _ 

Storrs . 

L.  A.  Clinton,  M.  S _ 

. do . 

Delaware . 

Newark . 

A.T.  Neale,  Ph.  D . 

Feb,  21,1888 

Florida . 

Lake  City . 

Andrew  Sledd,  Ph.D. 

1888 

Georgia . 

Experiment . 

R.  J.  Redding . 

Feb.  18,1888 

July  1, 1889 

Idaho  . 

Moscow . 

H.  T.  French,  M.  S _ 

Feb.  26,1892 

Illinois . 

Urbana . 

Eugene  Davenport, 

Mar.  21,1888 

M.  Agr. 

Indiana . 

Lafayette . 

Arthur  Goss,  M.S., 

1885 

Jan.  — ,1888 

A.C. 

Iowa . 

Ames . 

C.  F.  Curtiss,  M.S.  A... 

Feb.  17,1888 

Kansas . . . 

Manhattan . 

J.  T.  Willard,  M.  S . 

Feb.  8, 1888 

Kentucky . 

Lexington . 

M,  A.  Scovell,  M.  S  . . . . 

Sept.  — ,  1885 

Apr.  —,1888 

Louisiana  (Sugar) . 

New  Orleans . 

W.  R.  Dodson,  B.  A., 

Sept.  — ,  1885 

B.  S. 

Louisiana  (State) . 

Baton  Rouge . 

. do . 

Apr.  —,1886 

Louisiana  (North) . 

Calhoun . 

. do . 

M'ay  —1887 

a  Assistant  director. 
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statistics,  1904- 


Number  on  staff. 

Number  of  teaehers 
on  staff. 

14 

i 

10  j 

3 

10 

7 

6 

3 

2 

19 

1 

15 

9 

17  * 

15 

10 

1  ' 

6 

8 

7 

1 

I  10 

6 

53 

19 

10 

8 

35 

20 

18 

13 

14 

1 

[25 

3 

-f-i  ^ 

a> 

Publications 
durin.s:  fiscal 
year  1903-4. 

W 

0 

TO 

1/2  • 

a  Gc 

Number. 

Pages. 

tc 
c3  c 

•2 

PI  0 

pi 

Principal  lines  of  work. 

7 

5 

195 

12,  500 

Botany;  soils;  analyses  of  fertilizers  and  food  materials; 
field'aud  pot  experiments;  horticulture;  plant  breeding; 
diseases  of  plants  and  animals;  feeding  experiments; 
dairying. 

8 

3 

52 

1,500 

9 

Soil  improvement;  field  experiments;  horticulture;  flori¬ 
culture;  diseases  of  plants  and  animals. 

Field  experiments;  horticulture;  diseases  of  plants;  ani¬ 
mal  industry;  dairying. 

4 

4 

188 

7,451 

Chemistry;  botany;  field  experiments;  improvement  of 
ranges;  horticulture,  including  date-palm  culture;  feed¬ 
ing  experiments;  dairying;  irrigation. 

4 

8 

180 

9,  250 

Chemistry;  field  experiments;  horticulture;  plant  breed¬ 
ing;  diseases  of  plants  and  animals;  feeding  experi¬ 
ments;  entomology. 

18 

12 

447 

9,209 

Chemistry;  soils;  bacteriology;  fertilizer  control;  field 
crops;  horticulture,  including  viticulture  and  zymology; 
botany;  meteorology;  animal  husbandry;  entomology; 
dairying;  poultry  culture;  drainage  and  irrigation;  syl¬ 
viculture;  reclamation  of  alkali  lands;  animal  and  plant 
pathology;  nutrition  investigations. 

6 

9 

98 

8,000 

Chemistry;  meteorology;  field  experiments;  horticulture; 
plant  breeding;  diseases  of  plants;  animal  husbandry; 
entomology;  irrigation. 

5 

3 

565 

12,000 

Chemistry;  analysis  and  inspection  of  fertilizers,  foods, 
and  feeding  stuffs;  inspection  of  Babcock  test  apparatus 
and  nurseries;  diseases  of  plants;  horticulture;  forestry; 
field  experiments;  entomology. 

6 

G 

314 

i  ! 

1 

9,000 

j 

Food  and  nutrition  of  man  and  animals;  bacteriology  of 
dairy  products;  field  experiments;  horticulture;  poultry 
experiments;  dairying. 

5 

4 

80  ! 

7,348 

Chemistry;  bacteriology;  field  experiments;  horticulture; 
plant  breeding;  diseases  of  plants  and  animals;  feeding 
experiments;  entomology;  dairying. 

5 

5 

152 

3,718 

Chemistry;  field  experiments;  horticulture;  feeding  ex¬ 
periments;  veterinary  science;  entomology. 

Field  experiments;  horticulture;  entomology;  feeding  ex¬ 
periments;  dairying. 

5 

4 

96 

13,000 

6 

5 

112 

5, 250 

Chemistry;  physics;  botany;  field  experiments;  horticul¬ 
ture;  plant  breeding  and  diseases;  entomology;  feeding 
experiments. 

25 

15 

372 

25, 250 

Chemistry;  bacteriology;  pot  and  field  experiments;  horti¬ 
culture;  forestry:  plant  breeding;  animal  husbandry; 
diseases  of  plants  and  animals;  entomology;  dairying. 

9 

5 

103 

9,724 

Chemistry;  soils;  pot  and  field  experiments;' horticulture; 
feeding  experiments;  diseases  of  plants  and  animals; 
entomology. 

12 

7 

589 

12,300 

Chemistry;  botany;  field  experiments;  horticulture;  plant 
breeding;  forestry;  diseases  of  plants;  animal  husbandry; 
entomology;  dairying;  rural  engineering;  good  roads 
investigations. 

14 

6 

282 

21, 165 

Soils;  horticulture;  plant  breeding;  field  experiments; 
feeding  and  digestion  exi^eriments;  diseases  of  animals; 
entomology;  dairying;  extermination  of  prairie  dogs 
and  gophers. 

4 

7 

488 

9,000 

Chemistry;  soils;  analysis  of  fertilizers,  foods,  and  feeding 
stuffs;  inspection  of  orchards  and  nurseries;  field  experi¬ 
ments;  horticulture;  plant  breeding;  animal  husbandry; 
diseases  of  plants;  entomology;  dairying. 

Chemi.stry;  bacteriology;  soils  and  soil  physics;  field  ex¬ 
periments;  horticulture;  sugar  making;  drainage;  irri¬ 
gation. 

]2 

156 

15, 000 

JGeology;  botany;  bacteriology;  soils;  inspection  of  ferti¬ 
lizers  and  Paris  green;  field  experiments;  horticulture; 
animal  husbandry;  di.seases  of  animals;  entomology. 
Chemistry;  soils;  fertilizers;  field  experiments;  horticul¬ 
ture;  feeding  experiments;  stock  raising;  dairying. 

H.  Doc.  421,  58-3 - 15 
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Table  8. — General 


Station. 


Location. 


Director. 


Date  of  orig¬ 
inal  organ¬ 
ization. 


Date  of 
organization 
under 
Hatch  Act. 


Maine 


Orono 


C.  D.  Woods,  B.S. 


Maryland . 

Massachusetts. 


College  Park . I  H.  J.  Patterson, B.S. 

Amherst . . . I  H.  H.  Goodell,  LL.  D 


Mar.  —,1885 


1888 
a  1882 


Michigan. . 
Minnesota . 


Agricultural  College  -  j  C.  D.  Smith,  M.  S . 
St.  Anthony  Park _ j  W.  M.  Liggett  ... 


Missi,ssippi . 

Missouri  (State) 

Mis.souri  (Fruit) 
Montana . 


Agricultural  College  .  Av.  L.  Hutchinson, 
I  M.  S. 


Columbia. 


H.  J.  Watens,  B.S.  A.. 


Mountain  Grove .  Paul  Evans . 

Bozeman . !  F.  B.  Lintield,  B.S. A. 


Nebraska . I  Lincoln . '  E.  A.  Burnett,  B.S  ... 

I  i 


Mar.  7, 1885 


Feb.  1,1£01 


Dec.  16,1884 


Nevada . !  Reno .  J. E. Stubbs, M. A. ,  D.D. 

I 

New  Hampshire . ;  Durham .  W.  D.  Gibbs,  M.  S . 


New  Jersey  (State) .  New  Brunswick . |  E.  B.  Voorhees,  D.  Sc. 

New  Jersey  (College) . . .; . do . ’ . do  . . 


Mar.  10,1880 


Nev/  Mexico . 

New  York  (State) 


Mesilla  Park . '  Luther  Foster,  M.  S.  A. 

Geneva . |  W.  H.  Jordan,  D.  Sc  .. 


New  York  (Cornell). 

North  Carolina . 

North  Dakota . 


Ohio . 

Oklahoma. 


Ithaca. 


L.  H.  Bailey,  M.  S  ... 


Raleigh . ^  B.  W.  Kilgore,  M.  S.. 

1 

i 

Agricultural  College..!  J.  H.  Worst,  LL.  D... 


Wooster . ;  C.  E.  Thorne,  M.  S.  A. 

I 

Stillwater . !  John  Fields,  B.  S _ 


Mar.  —,1882 


1879 

Mar.  12,1877 


Apr.  25,1882 


Oct. 

1, 1887 

Apr. 

— , 1888 

Mar. 

2, 1888 

Feb. 

25, 1888 

1888 

1 

Jan. 

27, 1888 

Jan. 

—  1888 

July 

1 

1, 1893 

June  13, 1887 

Aug. 

4, 1887 

Apr. 

26, 1888 

Dec. 

14,1880 

Apr. 

— ,  1888 

Mar. 

7, 1887 

Mar. 

— , 1890 

Apr. 

2, 1888 

Dec. 

25, 1890 

a  III  1882  the  State  organized  a  station  here  and  maintained  it  until 
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fitatistics^  1904 — Continued. 


1  Number  on  staff. 

Number  of  teachers 
on  .stall'. 

Number  of  persons  on 
staff  who  assist  in 
farmers’  institutes. 

Publi 

durin 

year 

U 

a 

g 

'A 

cations 
g  fiscal 
1903-4. 

W 

o 

bjD 

Number  of  addre.sses 

on  mailing  list. 

12 

4 

4 

VI 

27C 

9, 000 

15 

9 

5 

9 

159 

14, 000 

21 

9 

5 

10 

473 

32, 250 

11 

5 

7 

17 

831 

35,  000 

15 

7 

i 

. 1 

1 

317 

1 

13,  500 

12 

5 

7 

8 

! 

175 

20,000 

21 

i 

1 

11 

7 

177 

7,000 

4  i 

3 

57 

4,  .500 

11 

,0 

8 

10 

378 

3,  996 

17 

I. 

6 

250 

1 

20,740 

9 

i 

6 

1 

4 

120 

2,933 

12 

1  ^ 

4  ^ 

8 

132 

:  13,000 

CO  GO 

t 

2 

i  ^ 

i 

2 

2 

}  ^ 

945 

10,  COO 

12 

8 

5 

8 

296 

3,  o:o 

25 

i 

11 

32 

1,150 

45, COO 

19 

i 

18 

1 

14 

9 

198 

12, 000 

14 

8 

8 

4 

120 

26, 000 

15 

9 

5 

6 

409 

10,  500 

22 

8 

6 

80 

45,  000 

11 

9 

5 

6 

340 

20, 889 

Principal  lines  of  work. 


Chemistry;  botan}^;  analysis  and  inspection  of  fertilizers, 
concentrated  commercial  feeding  stuffs;  inspection  of 
creamery  glassware;  horticulture;  plant  breeding;  dis¬ 
eases  of  plants  and  animals;  seed  tests;  food  and  nutrition 
of  man  and  animals;  poultry  raising;  entomology;  dairy¬ 
ing. 

Fertilizers;  field  experiments;  horticulture;  plant  breed¬ 
ing;  diseases  of  plants  and  animals;  feeding  experiments; 
animal  breeding;  entomology;  dairying. 

Chemistry;  meteorology;  analysis  and  inspection  of  ferti¬ 
lizers  and  concentrated  commercial  feeding  stuffs; 
inspection  of  creamery  glassware  and  nurseries:  field 
experiments;  horticulture;  diseases  of  plantsandanimals; 
digestion  and  feeding  experiments;  entomology;  dairy¬ 
ing;  effect  of  electricity  on  plant  growth. 

Chemistry;  bacteriology;  soils;  field  experiments;  horti¬ 
culture;  plant  breeding;  diseases  of  plants  and  animals; 
feeding  experiments;  entomology;  stable  hygiene. 

Chemistry;  fertilizers;  field  experiments;  horticulture;  for¬ 
estry;  diseases  of  plants  and  animals;  food  and  nutrition 
of  man;  plant  and  animal  breeding;  feeding  experiments; 
entomology;  dairying;  farm  management;  farm  statistics. 

Soils;  fertilizers;  field  experiments;  horticulture;  animal 
husbandry;  diseases  of  animals;  poultry  culture;  ento¬ 
mology;  dairying. 

Chemistry;  botany;  field  experiments;  horticulture;  dis¬ 
eases  of  plants  and  animals;  feeding  experiments;  animal 
and  plant  breeding;  entomology;  dairying;  drainage  and 
irrigation. 

Horticulture;  entomology;  inspection  of  orchards  and  nur¬ 
series. 

Chemistry;  meteorology;  botany;  field  experiments;  horti¬ 
culture";  feeding  experiments;  poultry  experiments;  ento¬ 
mology;  dairying;  irrigation. 

Chemistry;  botany;  field  experiments;  horticulture;  plant 
breeding;  diseases  of  plants  and  animals;  forestry;  feed¬ 
ing  and  breeding  experiments;  extermination  of  prairie 
dogs;  entomology;  dairying;  irrigation. 

Chemistry;  botany;  soils;  field  experiments;  horticulture; 
forestry;  animal  diseases;  entomology;  irrigation. 

Chemistry;  field  experiments;  horticulture;  plant  breed¬ 
ing;  forestry;  feeding  experiments;  entomology;  dairying. 

(Chemistry;  oyster  culture;  botany;  analysis  of  fertilizers, 
foods,  and  commercial  feeding  stuffs;  pot  and  field  ex¬ 
periments;  horticulture;  plant  breeding;  diseases  of  plants 
and  animals;  entomology;  dairy  husbandry;  soil  bacte¬ 
riology;  irrigation. 

Chemistry;  botany;  field  experiments;  horticulture;  soils; 

feeding  experiments;  entomology';  irrigation. 

Chemistry;  bacteriology;  meteorology;  fertilizers;  analysis 
and  control  of  fertilizers;  inspection  of  feeding  stuffs, 
Paris  green,  and  creamery  glassware;  field  experiments; 
horticulture;  x>lant  breeding;  diseases  of  plants;  feeding 
experiments;  poultry  experiments;  entomology;  dairying; 
irrigation. 

Chemistry;  fertilizers;  field  experiments;  horticulture, 
plant  breeding;  diseases  of  plants  and  animals;  feeding 
experiments;  poultry  experiments;  entomology;  dairying. 
Chemistry;  soils;  field  experiments;  horticulture;  diseases 
of  plants  and  animals;  animal  husbandry;  poultry  experi¬ 
ments;  dairying;  tests  of  farm  machinery. 

Chemistry;  botany;  field  experiments;  plant  breeding; 
horticulture;  forestry;  diseases  of  plants  and  animals; 
food  analy.sis;  feeding  experiments;  dairying;  tests  of 
farm  machinery. 

Soils;  field  experiments;  horticulture;  plant  breeding;  dis¬ 
eases  of  plants  and  animals;  breeding  and  feeding  ex¬ 
periments;  entomology. 

Chemistry;  field  experiments;  horticulture;  plant  breed¬ 
ing;  forestry;  botany;  diseases  of  plants  and  animals; 
animal  husbandry;  entomology. 


June  18,  1895,  when  it  became  a  part  of  the  Hatch  Station  at  the  same  place. 
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Table  8. — General 


Station, 

Location, 

Director, 

Date  of  orig¬ 
inal  organ¬ 
ization. 

Date  of 
organization 
under 
Hatch  Act. 

James  Withycombe, 

July  —,1888 

M.  Agr, 

State  College . 

H,  P,  Armsby,  Ph.D.. 

June  30,1887 

H.  J,  Wheeler,  Ph,  D. 

July  30,1888 

South  Carolina . 

Clemson  College . 

P.  H,  Mell,  M,  E., 

Jan.  —,1888 

Ph.  D, 

South  Dakota . 

Brookings . 

J,  W,  Wilson,  M,S.  A  . 

Mar.  13,1887 

Tpnnpsspft  . 

Knoxville . 

H.  A,  Morgan . 

June  8,1882 

Aug.  4, 1887 

TptnAS  . 

College  Station . 

J,  A.  Craig,  B,  S,  A _ 

Utah  . 

Logan  . 

J.  A.  Widtsoe,  Ph.D... 

1890 

VpTTDOTlt  . 

Burlington . 

J.  L.  Hills,  D.  Sc . 

Nov.  24,1886 

Feb.  28,1888 

Virginia . 

Blacksburg . . . . . 

A.  M.  Soule, B.  S.  A... 

1888 

1891 

Washington . 

Pullman . 

E.  A.  Bryan,  LL.  D _ 

1891 

WpRt  Virginia . 

Slorgantown . 

J.  H.  Stewart,  M.  A... 

June  11,1888 

Wisconsin . 

ItTadison . . . 

W.  A.  Henry,  D.  Agr. 

1883 

1887 

Wyoming . 

Laramie . 

B.  C.  Buflum,  M.  S  ... 

1887 

Mar.  1, 1891 

Total . 
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statistics,  1904 — Continued. 


Number  of  teachers 
on  staff. 

rt  ci  . 

G  ^  ^ 

Publications 
during-  fiscal 
year  1903-4. 

W 

o; 

^  . 

c; 

tH 

Number  on  sta 

"o  "to 

g  "  « 
a 

e|  s 

'A 

N  umber. 

Pages. 

'oS 

03 

^  3 

d  C! 

S  o 
=3 

Principal  lines  of  work. 

11 

10 

4 

5 

146 

5, 100 

Chemistry;  bacteriology;  soils;  fertilizers;  field  crops;  hor¬ 
ticulture;  plant  selection;  diseases  of  plants;  feeding  ex¬ 
periments;  entomology;  dairying;  irrigation. 

20 

2 

5 

281 

15, 365 

Chemistry;  meteorology;  analy.sis  of  fertilizers,  foods,  and 
feeding  stuffs;  horticulture;  field  experiments;  feeding 
experiments;  dairying. 

11 

5 

4 

8 

320 

10, 000 

Chemistry;  meteorology;  soils;  analysis  and  inspection  of 
fertilizers  and  feeding  stuffs;  field  and  pot  experiments; 
horticulture;  plant  breeding;  poultry  experiments. 

17 

11 

10 

10 

173 

11,000 

Chemistry;  analy.sis  and  control  of  fertilizers;  botany;  field 
experiments;  horticulture;  plant  breeding;  diseases  of 
plants;  feeding  experiments;  veterinary  science;  ento¬ 
mology;  dairying. 

17 

9 

1 

8 

194 

9,000 

Chemistry;  botany;  horticulture;  soils;  field  experiments; 
plant  breeding;  diseases  of  plants  and  animals;  animal 
husbandry;  entomology;  irrigation. 

9 

8 

7 

5 

104 

11,050 

Chemistry;  inspection  of  fertilizers;  field  experiments; 
horticulture:  plant  breeding;  seeds;  weeds;  diseases  of 
plants;  feeding  experiments;  entomology;  dairying. 

12 

8 

8 

5 

134 

20, 200 

Chemistry;  soils;  field  experiments;  horticulture;  feeding 
experiments;  diseases  of  animals;  irrigation. 

15 

9 

11 

7 

238 

6,000 

Chemistry  of  soils  and  feeding  stuffs;  alkali  soil  investiga¬ 
tions;  field  experiments;  horticulture;  breeding  and  feed¬ 
ing  experiments;  dairying;  poultry  experiments;  ento¬ 
mology;  irrigation;  arid  farming. 

12 

6 

4 

10 

556 

11,413 

Chemistry;  botany;  analysis  and  control  of  fertilizers  and 
feeding  stuffs;  inspection  of  creamery  glassware;  field 
experiments;  horticulture;  diseases  of  plants;  feeding 
experiments;  dairying. 

18 

8 

4 

11 

232 

12, 000 

Chemistry;  geology;  biology;  field  experiments:  horticul¬ 
ture;  bacteriology;  analysis  of  foods  and  soils;  inspection 
of  orchards;  feeding  experiments;  veterinary  science; 
entomology;  cider  and  vinegar  making;  ferments. 

12 

12 

12 

2 

49 

5,  000 

Chemistry;  botany;  bacteriology:  soils;  field  experiments; 
horticulture;  plant  breeding;  diseases  of  plants  and  ani¬ 
mals;  feeding  and  breeding  experiments;  entomology; 
dairying;  irrigation. 

15 

6 

6 

207 

8,700 

Chemistry;  analysis  and  control  of  fertilizers;  soils;  field 
experiments;  horticulture;  diseases  of  plants;  inspection 
of  orchards  and  nurseries;  feeding  experiments;  poultry 
experiments;  entomology. 

23 

21 

5 

15 

882 

17,000 

Chemistry;  bacteriology;  soils;  field  experiments;  horti¬ 
culture;  feeding  experiments;  dairying;  drainage  and 
irrigation;  farm  engineering. 

9 

4 

5 

225 

3,500 

Botany;  meteorology;  soils;  range  improvement;  fertilizers; 
field  experiments;  plant  selection;  food  analysis;  breed¬ 
ing  and  feeding  experiments;  irrigation. 

795 

414 

363 

393 

15,  093 

'685, 301 

1 
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Table  9. — Revenue  and  addi 


Station. 

Hatch 

fund. 

State. 

! 

Individ¬ 
uals  and 
communi¬ 
ties. 

Fees. 

Farm 

products. 

m,  000.  00 

t 

$11,202.41 

$409. 63 

§2,  500.  00 

8oo!oo 

1,500.00 

1 . 

15, 000.  00 

313.  39 

1 . 

20. 90 

528.  48 

14,  999.  67 

863.  83 

15,  000.  00 

6, 139.  91 

1 _ 

1,624.06 

15,  000.  00 

I  . . ...1 _ 

Connecticut  (State) . 

7,  500.  00 

15,500.00 

$6, 900.  00 

a  3,  831.56 

j  28. 00 

7,500.03 

1,800.00 

15,  000.  00 

1 

Florida . 

15, 000.  00 

1 

1,722.21 

15,000.  00 

757.  93 

2,  496.  54 

15, 000.  00 

955.  79 

844. 15 

15,000.00 

85,  000. 00 

870.  00 

585.  73 

15,  000.  00 

2,416.  72 

Iowa . 

15,  000.  00 

10, 000.  00 

400.  00 

41.43 

4,420.  48 

15,  000.  00 

d  17, 900.  00 

4, 184.  55 

15, 000.  00 

« 10,208. 18 

a  19, 982.  42 

a  8,  277.  86 

15, 000. 00 

20,  000.  00 

11,558.  72 

2, 574.  93 

15,  000.00 

4,  525.  00 

1,576. 18 

Marvland . 

15, 000.  00 

5,  000.  00 

4, 468.  25 

ISIassachusetts . 

15,  000.  00 

13,  000.  00 

4,  204.  58 

2,  714.  79 

Michigan . 

15, 000.  00 

d  5,  500.  00 

2, 140.  00 

2, 376.  73 

Minnesota . 

15, 000. 00 

e  35,  362.  88 

e  10,  205.  74 

Mississippi . 

15, 000.  00 

/  20, 000.  00 

2,  062. 07 

Missouri  (College) . 

15,  000.  00 

3, 000. 00 

4, 323.  09 

3, 124.  41 

Missouri  (Fruit) . 

21,259.61 

TMontnTui 

15, 000.  00 

24,  oil.  71 

3,  871. 02 

Nebra,ska . 

15,  000.  00 

a  7,  537.  76 

Nevada  . 

15,000.00 

712.  04 

New  Hampshire . 

15, 000. 00 

1, 129.21 

New  Jersev  (State) . 

26,  000.  65 

New  Jersey  (College) . 

15, 000.  00 

New  Mexico . 

15, 090. 00 

1,827.61 

New  York  (State) . 

1, 500.  00 

^  76, 352.  86 

New  York  (Cornell) . 

13,  500.  00 

h  23,  333.  34 

North  Carolina . 

15,000.00 

i  5,  000.  00 

2, 195.  77 

North  Dakota . 

15, 000.  00 

d  750.  00 

4,  549.  90 

Ohio . 

15, 000. 00 

« 61, 831. 45 

355.  70 

a  7, 354.  04 

Oklahoma . 

15,000.00 

1,421.78 

«  2,  598.  67 

Oregon  . 

15,000.00 

1,708.13 

Pennsvlvania . 

15,000.00 

1,  000.  00 

15, 420.  60 

4,  258.  51 

Rhode  Island . 

15,000.00 

534.  53 

South  Carolina . 

15, 000.00 

3,  815. 10 

South  Dakota . 

15.  000.  00 

1,500.00 

Tennessee . 

15,  000.  00 

520. 00 

4,999.78 

Texas . 

15,  000.  00 

d5,000.  00 

200.  02 

Utah . 

15, 000. 00 

a  488.  59 

Vermont . 

15,000.00 

1, 468.  03 

2,  548. 47 

Virginia . . . 

15, 000.  00 

25.  00 

Washington . 

15,  000. 00 

a  830.  78 

West  VirgiTiia,.  . 

15,  000.  00 

9  596  73 

2,  403. 27 

AVhsconsin . 

15,  000.  00 

19,000.00 

1,800.  00 

Wvoming . 

15, 000.  00 

2, 168.  57 

Total . 

719,  999.  67 

522,  391.  89 

1 

7,  300. 00 

94,  070.  82 

110,359. 43 

o  Including  balance  from  previous  year. 

V  Portion  spent  for  agricultural  research  of  fund  of  S29,584.39  for  salaries  and  running  expenses  for 
the  department  of  agriculture. 
c  Balance  from  previous  year. 
d  For  substations. 
e  Including  substations. 
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tions  (0  equipment  in  190^-. 


Miscella-  i 
ncous. 


Total. 


Buildings. 


Library. 


S829.40 


a  381. 58 


b  10, 000. 00 
1,313.59 
a  1, 002.  08 
15.71 


a  4, 494.  76 


c  1,037.54 


185.  95 
cl,  104.  84 
0  323.01 
clO,  097.00 
c  120. 86 
c 142. 29 
o  6, 805. 48 
a  3, 799. 25 


a  225. 85 
c  178. 29 


c  155. 94 


250.00 


181.00 
6, 375. 48 


98.  81 
Cl  2, 256.  47 


1,736.12 
4.18 
596. 00 


$27,441.44 
3, 300. 00 
1,500.  00 
16, 244.  35 

15,  863.  50 
32,  763.  97 
16,313.59 
34, 761.  64 

9, 315.  71 
15, 000. 00 
16, 722.  21 
22, 749.  26 
16, 799.  94 
103,093.27 

17. 416. 72 
30, 047.  86 
38, 249. 39 
53,791.47 
59, 230.  65 
21,222. 04 
24, 610.  54 
41,724.85 

28. 815.98 
60,  568.  62 
37,287.92 
25,  625.  79 
21,259. 61 

42. 882. 73 
22,  .537.  76 

15. 867. 98 
16, 129.  21 
26,000. 00 
15, 000.00 
17,077.61 
77,  852.  86 
36,  833. 34 
22, 195.  77 
20, 480. 90 
90,  916.67 
19, 020. 45 

16,  708. 13 
3-5,  777.  92 
17,791.00 
18, 815. 10 
18, 236. 12 
20,523. 96 
20, 796. 02 


$700. 00 
5, 000.  00 


513.  71 
750.  00 
3, 540. 00 


544.  65 
1,557.71 
1,200.00 
429. 22 
674.61 
348. 16 
631.67 
386.  82 
18, 911.01 
479. 53 
2,105.00 
1, 548.  82 


6.77 
5,000.  00 
90.  00 
412.  26 
1,200.00 
14,  COO.  00 
79, 000.  00 
128.  89 
228. 11 
2,153.15 
374. 24 


5, 000.  00 
150.  00 
927.85 
65.  30 
6, 918. 05 
50. 29 


764.  48 
576. 48 


537. 50 
487. 24 


$578. 00 
250. 00 
75.00 
5. 12 
117.81 
500. 00 
75.28 
494.  74 

'“■469.' 63 
164. 13 
200.  00 
108. 67 
238.69 
194.  51 


166. 12 
474.40 
152. 31 
265. 45 
298. 84 
247. 50 
293.  99 
180. 14 
100.00 
96.98 


11.20 


173.82 
66.95 
765. 13 
500.00 
692.  59 
250.  00 
46.  06 


1, 058.87 
79.67 
80. 41 
481.22 
605. 04 
60.49 


230.  72 
96.22 


191.90 
135.' 06 


15,  488. 59 
19,016.50 
15,216.90 
15, 830. 78 
27, 135. 06 
35, 800.  00 
17, 168. 57 


151.27 
1, 660.  97 
211.  83 
471.05 
2,372.93 
3,827.87 
2, 000.  00 


47. 42 
53.59 


347.88 
964. 45 
500. 00 


54,698.44  j  1,508,820.25 


168,087.  44 


12, 859. 04 


Additions  to  equipment  in  1904. 


Appara¬ 

tus. 


Farm  im¬ 
plements. 


Live 

stock. 


Miscel¬ 

laneous. 


Total. 


$1,125.00 


60.00 
97. 20 
39.16 
2,400.00 
635. 01 
81.98 
534.  73 
357.  23 
975. 87 
175.  00 
445.  38 
3, 737. 00 


$75.  00 
50.00 
150.  00 
387.  68 


700. 00 


$1,000. 00 
200. 00 
75.  00 
9.50 
9. 00 
2, 650. 00 


$185. 00 


200.  00 
131.37 


14, 210.  00 


219.10 
606.  53 
149.  56 
31.30 
172. 65 
40.62 
1,270.77 
490. 04 
5, 808.  67 
300.00 
101. 35 


170. 48 
32.  64 
178.  30 
352.  00 
317. 17 
1,204.50 
188. 27 
320. 33 
486.  44 
322. 10 
585.66 
231. 31 
615. 16 
62. 51 
46.67 
222.  04 


315.  55 
24.  05 
389. 33 


2, 608.  35 
7, 422.  78 
55. 91 


1,011.94 
197.94 
75,  35 


25. 00 


802. 00 
689.  25 
360. 09 
1, 786. 08 
500. 00 
1,  039. 50 


500. 00 
582.  50 
237. 10 
515.  33 
600. 00 
210. 86 
100. 00 


200.00 
400. 04 
84.18 
266.  28 


500. 00 
833.13 
695.  85 
78.00 


5C0. 00 
7.50 
55.89 
1,098.40 


322.85 
116.36 
11.00 
350.00 
184.  99 
240. 87 
21.81 
176. 97 


415.00 
1,581.86 
1, 817.  87 
400.00 


3,  500. 00 
1,  000.  00 
100.00 
50.00 
154. 82 
2, 413.  58 
211. 01 
347. 64 
213.00 
107. 02 
330.  42 
142. 00 
122. 00 
85.  50 
468. 20 
268.48 


350. 00 
640. 00 
600.  00 
353. 30 
928.  22 
627. 25 
300.  00 
125. 00 
464. 00 
28,  35 
1,164.  30 


515. 00 
480. 00 
205.  80 
1,075. 00 


464.81 
583.  69 
124. 75 


47.00 
1, 757. 41 
1,046.80 


15.98 
550.  CO 


1,382.97 
412. 84 
124.67 
3, 133. 02 


245.  00 

"so.' 56' 


117.33 


905.  75 

'464.' 91' 

'289.' 69' 


300.  00 

'‘iis.'oo' 

''36.' 00' 


531.  04 
385. 66' 


285. 88 
23.80 


100.  00 
184. 35 
5,  077.  22 
300. 00 


$3, 663.  0 
5,  500.  Gi 
560.  0 
1,144.5: 

915.9’ 
24, 000. 0i 

710.2 
576.  7: 

1.278.21 

1.428.21 

3.281.3 
2,477.0 

3,  908. 7 
13,  277. 5: 

786.8 

2,554.0 

3. 100.6 
20, 179. 6 

4,  457. 1 
2, 774.  4 

3.550.4 

2,  270.0 
1,277.9 

12,  996. 9 
990.0 
1, 792.  4 
1,200.0 
15, 2C0.  0 
81, 732.  6 
1,146.0 
1,666.  4 
2, 820. 1 
1,  639.  9 
4,450.  C 
i7  7,332.5 
1,  900.  0 

1.384.7 

1. 422. 2 
12, 116.1 

766.4 
553.  C 
1,481.0 

2.152.2 
2, 142.  6 

877.  C 
1, 590.  2 
1,  675.  7 

918.3 

3,  23.5.0 
211.  8 
986.0 

4, 998.  8 
14, 028. 5 

4.371.5 


29, 996.  77 


18,  360.  68 


34, 065. 94 


30, 081.82 


293,451.6 


/  For  substations,  including  $14,000  for  McNeill  Station  for  two  years. 
a  For  year  ended  September  30, 1904. 

h  Estimated  amount  of  State  and  other  appropriations,  not  included  in  Hatch  fund,  spent  for  experi¬ 
mental  purposes. 

i  Estimated  amount  of  State  appropriation  spent  for  experimental  purposes. 
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EEPOKT  OF  OFFICE  OF  EXPERIMENT  STATIONS, 


Table  10. — Expenditures  from  United  States 


Itemized. 

Station. 

Amount. 

Salaries. 

Labor. 

Publica¬ 

tions. 

Postage 
and  sta¬ 
tionery. 

Freight 
and  ex¬ 
press. 

Heat, 

light, 

and 

water. 

Chem¬ 
ical  sup¬ 
plies. 

Alabama . .• . 

$15, 000. 00 

$7, 701. 21 

$1, 485. 46 

$857.  35 

$159. 83 

$364. 18 

$356.  95 

$749. 17 

15,  000.  00 
15,  000. 00 

7,  873.  36 
7, 246.  26 

3,  913.  91 
1,901.  86 

237. 02 

228.  40 

107. 83 
136.  29 

52.10 
349.  87 

Arkansas . . . 

736.  05 

298.  67 

155. 11 

California . . 

15,  000.  00 

6,  020.  96 

5, 194.  39 

100.  00 

564.  48 

174.35 

353.  75 

184. 65 

Colorado . 

Connecticut  (State)  .... 
Connecticut  (Storrs)  ... 

15, 000.  00 
7, 500.  00 
7,  500.  00 

12, 277.  45 
7, 500.  00 
3, 160. 13 

164. 45 

709.  31 

211.61 

6.94 

6.75 

2.50 

1, 185.  32 

61.81 

252. 98 

67.35 

368. 13 

403. 89 

Delaware . 

15,  000.  00 

9,  721.  25 

1,144. 23 

484. 43 

131.  32 

122.92 

407.  63 

125. 97 

Florida . . 

15,  000.  00 

7, 765.  07 

1,  561. 87 

689.  42 

432. 77 

240.  88 

553.  45 

236. 38 

Georgia . 

15,  000.  00 

7,  630.  00 

2,  364.  43 

1, 443.  43 

190. 25 

263.  79 

247.  68 

7.  95 

Idaho . . . 

15,  000.  00 
15,  000.  00 

8, 284.  80 
7,  368.  80 

2, 462.  06 
2,  799.  69 

536.  45 

150.  09 

216.  74 

2.38. 54 

Illinois . 

787.  64 

656.  55 

336. 18 

279.  27 

88.  73 

Indiana . 

Iowa . 

15, 000.  00 
15,  000.  00 
15,  000.  00 

7, 779.  50 
9,  430.  72 
7,  953. 46 

3,  504.  79 

769.  32 
2,  355.  77 
769.  84 

107.  58 
263.  63 

115.  61 
207.  82 

249.  71 

6.30 
172.  99 

Kansas . 

3,  418.  08 

142.  96 

238.  04 

29.  95 

344.  58 

Kentucky . 

15, 000.  00 

11,961.67 

738.  09 

444. 87 

183.  40 

46.73 

401.  20 

70.71 

Louisiana . . . 

15,  000.  00 

8,  686.  32 

2,  742. 86 

1,262.19 

364.  67 

104.  99 

320.  76 

36.05 

Maine . 

15, 000.  00 

7,  845.  80 

2, 093.  57 

241. 26 

226.  68 

217. 16 

443. 07 

359.  44 

Maryland . 

15, 000.  00 
15,  OOo.  00 

7,  2.59.  78 

2,  927.  98 

209.  31 

181. 73 

497.  44 

414. 90 

260. 68 

Massachusetts. . 

6,  012.  05 

3,  070.  03 

1,017.89 

297. 42 

116.  30 

477.  95 

25.  40 

Michigan . 

Minnesota . 

15,  000. 00 
15,  000.  00 
15,  000.  00 

6,  755.  24 
10, 499.  88 

7,  373.  07 

3,  436.  22 
2,  350.  00 
1,292.86 

67.94 

520. 46 
175.  00 

292.  42 

7.  60 
697.  54 

278.  85 

Mississippi . 

434.  51 

186! 49 

217. 39 

106.  80 

240.  81 

Missouri . . . 

16, 000.  00 

5, 327.  67 

2,  654.  00 

568.  50 

210.  96 

147. 14 

311.10 

149.  94 

Montana . 

15,  000.  00 

8,  439.  32 

1,  978.  48 

2,  932.  41 

341.  42 

337.  58 

60.94 

196. 92 

Nebraska . 

15,  000.  00 
'  15, 000.  00 

9,  057.  55 
9,  780.  84 

1,  409.  33 
1,  968.  70 

1,  614.  98 
580. 52 

443.  64 

97.99 

211. 16 

Nevada . 

86.10 

291. 14 

194.  45 

362.  77 

New  Hampshire . 

15,  000.  00 

8,  549.  29 

1,  807. 16 

1,858.  45 

82.18 

141.  48 

123.  25 

140. 15 

New  Jersey . 

15,  000.  00 

9,  386.  67 

901. 11 

1,  507.  67 

543.  68 

108. 11 

239.  61 

95.  44 

New  Mexico . 

New  York  (State) . 

15,  000.  00 
1,  500.  00 
13,  500.  00 

6, 784.  99 
120. 00 

2,  698. 14 
3.  30 

746.  47 

315.  35 
46.14 

485.  75 
6.16 

654. 88 
212. 52 

68. 13 

New  Y"ork  (Cornell).... 

10,  385.  50 

1, 137.  45 

756.  23 

221.  47 

57.  73 

10.  .37 

North  Carolina . 

15,  000.  00 

9, 850.  00 

1,  709. 13 

2,  2.54.  29 

374.  60 

197.  87 

""57.*6i 

63.05 

North  Dakota . 

Ohio . .  . 

15,  000.  00 
15,  000.  00 
15, 000.  00 

8,  826.  90 
11,  376.  67 
6,  337.  50 

3, 185.  48 
456. 74 

1, 162.  75 

193.  52 

102.  65 

104. 13 
674.  21 

73. 46 

Oklahoma . . . 

3,228. 91 

1,  032.  83 

463. 17 

168.  65 

261.  32 

133.  73 

Oregon . . . 

15, 000. 00 
15,  000.  00 
15,  000.  00 

10, 530.  00 
9,  924.  79 
8, 758.  84 

2,  398.  02 

240. 17 

63.53 

99.26 

166.  42 

Pennsylvania . 

825. 00 

266. 06 

579.  02 

1,  054.  36 

Rhode  Island . 

1,561.54 

71.65 

283.  52 

115. 49 

658. 94 

83.  72 

South  Carolina . 

15,  000. 00 

8,  753.  88 

1, 527.  56 

1, 131.  33 

102.  55 

153. 83 

51.95 

431.  22 

South  Dakota . 

15,  000.  00 

7,  580.  00 

3, 282.  47 

1,  219.  57 

275.  30 

304.  31 

21.10 

300.  02 

Tennessee . . . . . 

15,  000.  00 

8,  313.  34 

2,613.  90 

981.  69 

262.  51 

48.39 

309.  85 

213.  49 

Texas  . 

15,  000.  00 

7,148.44 

2,  032.  24 

961.  04 

447.  94 

476.  38 

50.  85 

490. 74 

Utah . 

15, 000.  00 
15,  000.  00 

8,  040. 50 
7, 361.  92 

3,  661.  30 
2, 837. 74 

66.45 

217. 68 

6.  40 

293.  05 

Vermont . 

1, 168.  64 

438. 07 

121. 24 

372.  86 

124.  04 

Virginia . 

15,  000.  00 

9,  561.  58 

2. 105.  54 

1, 496.  60 

121. 35 

204.  82 

188.  07 

235. 75 

Washington . 

15.  000.  00 

10, 118.  08 

1,  695.  27 

266. 87 

16.  50 

263. 17 

215.  00 

62.  35 

West  Virginia  . . 

15, 000.  00 

11,  474.  68 

219.  76 

45. 93 

368.  86 

259. 11 

425.  95 

139.  53 

Wisconsin 

15,  000.  00 
15.  000.  00 

8, 470.  00 
4,761.65 

1,  655.  97 

373.  21 

48.32 

64.  50 

571.  68 

Wyoming . . 

2, 981.  27 

973.  91 

396.  88 

386.  33 

1,069.  89 

345.  45 

Total . 

720, 000.  00 

409, 127.  38 

101,  462.  66 

38, 432.  74 

12,  891.  78 

8,  860.  04 

12, 859.  21' 

1 

10,252.  50 

a  The  expenditures  under  the  different  heads  are  affected 
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appropriation  for  year  ended  June  SO,  1904. 


Itemized. 


Seeds, 

plants, 

and 

sundry 

sup¬ 

plies. 

Fertil¬ 

izers. 

Feed¬ 

ing 

stuffs. 

Li¬ 

brary. 

Tools, 
imple¬ 
ments, 
and  ma¬ 
chinery. 

Furni¬ 
ture 
and  fix¬ 
tures. 

Scien¬ 

tific 

appa¬ 

ratus. 

Live 

stock. 

Travel¬ 
ing  ex¬ 
penses. 

Contin¬ 

gent 

ex¬ 

penses. 

Build¬ 
ings  and 
repairs. 

Bal¬ 

ance. 

S921.03 

5:332. 02 

$144.  95 

$528.  60 

$139. 70 

$46. 10 

$577.  09 

$22.  55 

$30. 51 

$16. 43 

$560.87 

225.  02 

471.77 

192.  99 

5.12 

387. 68 

79.  27 

97.20 

9.  50 

564.  30 

40.  82 

513.  71 

874.  2f 

129. 05 

39.  45 

12.00 

27. 16 

9.  00 

460. 14 

62. 10 

726. 15 

$1,836.55 

492.  40 

2.30 

281.  56 

21.94 

91.12 

66.  45 

70.  50 

251.  50 

873. 89 

255.  76 

52.  65 

5.00 

75.28 

.70 

455.  01 

1,006.35 

"26.06 

300. 19 

132.  73 

5.  95 

180.  73 

85.  25 

482.  74 

434.  92 

304. 63 

60.00 

23.  25 

407.  40 

24.  67 

49.  89 

469.  63 

32.  64 

115.  60 

357. 23 

24.  05 

634.  57 

89.  35 

657.  22 

370.  32 

127. 85 

1.59.  30 

164. 13 

142.  43 

16.  98 

975.  87 

389.  33 

409. 95 

15.10 

749.  90 

382.  21 

406.  23 

911.82 

48.  52 

151.  82 

9.  50 

142.  52 

49.  85 

750. 00 

264.  08 

809.  60 

108.  67 

317.17 

56.  55 

445.  38 

42.  85 

554.  65 

83. 15 

429.  22 

692.  97 

11.  28 

238.  69 

652.  73 

48.  73 

13.16 

913.28 

30.  85 

81.45 

535.  09 

1.00 

1,  290.  65 

93.  46 

126.  52 

8.  00 

37.00 

191.06 

19.  90 

164.  51 

1,  382.  97 

320.  33 

219. 10 

15.00 

631.67 

'  337.  20 

58.54 

32. 27 

476. 44 

105.  35 

462.  78 

65.  70 

261.  23 

18.  00 

285. 58 

296.  84 

64.00 

474.  40 

43.  05 

149.  56 

6.29 

117.  39 

1.80 

1 . 

318. 15 

127.  47 

566.  78 

152.  31 

269. 40 

14.39 

33.  66! 

1 . 

572.  66 

i  240. 04 

685.  26 

265.  45 

291. 89 

186.  52 

172.  65 

117.30 

. 

262. 75 

28.60 

760.  00 

600. 10 

1  256. 32 

387.  28 

298.  84 

615.16 

40.  62 

452.  00 

163. 83 

15.  00 

419.  03 

408. 19 

1,331.20 

401.  28 

31.70 

221.  33 

509.  31 

318.  21 

313. 50 

137.  02 

10.00 

301. 22 

1 . 

819.  73 

27. 18 

99.  69 

293.  99 

46.67 

80. 50 

490.  04 

1,  503.  38 

270.  44 

2.  88 

6.77 

22.  08 

932.  47 

14.03 

59.  00 

250.  00 

760.  77 

72.  04 

1,446.41 

86. 13 

543.  88 

38.  45 

1,207.29 

240.  51 

15.00 

737.  59 

. 

971.  66 

7.70 

2, 474.  07 

96.  98 

25.  00 

117.33 

"ioi.'ss 

1,  039.  50 

366.  84 

18.00 

412.  26 . . 

195.  64 

12. 50 

287. 97 

110.  81 

91.  Of 

!  15. 00 

439.  38 

998.  48 

1.20 

121.65 

29.  62 

209.  81 

60.  00 

91.  56 

15.  00 

198.  65 

292.  94 

17.00 

3.00 

1.50 

97.  45 

39.  60 

695.  85 

444.  25 

15.  00 

128.  89 

264. 76 

220.  09 

162. 13 

173.  82 

266.  28 

188.  82 

515.  33 

78.00 

178.  03 

22.67 

228. 11 

138.  59 

60.00 

765. 13 

289.  69 

210.86 

155.  80 

223. 40 

374. 24 

920.  73 

40.50 

5i7. 22 

2.  50 

693. 03 

176.  96 

49.03 

234. 12 

509.  70 

102.  50 

174. 81 

213.  66 

13.71 

66.75 

15.00 

119.  65 

175.  00 

207. 17 

103. 10 

23.03 

571. 20 

124.30 

30.50 

93.19 

15.  00 

97.  06 

115. 49 

46.06 

70.  65 

7.50 

238. 75 

15.  00 

172. 06 

123. 98 

84.91 

61.58 

654. 18 

200.  00 

39.00 

25.40 

519.  08 

286.  04 

377.  43 

1, 105.  60 

70.16 

15.  00 

119.07 

379.  48 

1.00 

667.  35 

79.67 

283.  02 

31.10 

95.  46 

570.  71 

501. 10 

15.00 

750.  00 

294.  61 

30.  25 

377.47 

80.  41 

351.  84 

334.  30 

33.72 

16.35 

156. 00 

1,  325.  87 

237.  97 

10.  50 

16.67 

316. 13 

208.  32 

15.  00 

47.96 

336.  42 

243. 14 

563.  70 

605.  04 

699. 37 

33.02 

44.14 

28.35 

174.  69 

15.00 

723. 43 

361.82 

142.  46 

1,041.96 

60.  49 

330.  42 

11.00 

287. 42 

35.63 

576.  48 

386.  58 

304. 16 

11.  80 

188.  43 

266. 02 

357. 98 

219.13 

165.  24 

117.89 

369. 48 

160. 55 

99.60 

230.  72 

221.50 

26.  25 

184.  99 

183.  34 

"66."  93 

713.  42 

343.  68 

62.75 

687.  63 

96.  22 

85.  50 

285. 88 

240.  87 

480.  00 

517.  53 

105.  07 

487.  24 

539.  83 

19.90 

849. 20 

41.26 

396.  79 

23.80 

21.81 

174. 00 

382.  00 

117.50 

148. 53 

154.  631 

140.15 

1,022.40 

44.59 

43.90 

2.19 

176.  97 

38.  63 

263. 31 

18.  25 

670. 47 

677.  08 

52. 38 

110.  00 

35.  00 

211.  83 

981.  861 

593. 05 

44.  65 

257.  00 

15. 15 

471. 05 

86.  611 

46.00 

246. 95 

’286.' 26 

’''288.'88 

10.00 

814.  67 

188.  91 

15.  00 

82.90 

1,086.67! 

20.15 

46.  20 

542.06 

25.  00 

57.  00 

497.  96 

379. 07 

407.  21 

15.  00 

750.  00 

312. 25 

842.  09' 

1  285.08 

124.  75 

269.  63 

205.  80 

1,  046.  80 

661.  62 

27.00 

309.  70 

22,024.54  5, 591.  38 

1 

22,082.19 

|7, 138.  50 

10, 827.  51 

3,  858. 58 

i 

9,  213.  63 

11,353.00 

14,631.261,843.24 

1 

15, 713. 31 

1,836.  55 

by  the  total  revenue  of  the  station,  as  shown  in  Table  9. 
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Table  11. — Disbursements  from  the  United  States  Treasury  to  the  States  and  Territories 


State  or  Territory, 


1888. 


1889. 


1890. 


1891. 


1892. 


1893. 


1894. 


1895. 


Alabama . 

Arizona . 

Arkansas . 

California . 

Colorado . 

Connecticut . 

Dakota  (Territory). 

Delaware . 

Florida . 

Georgia . 

Idaho . . 

Illinois . 

Indiana . 

Iowa . 

Kansas . 

Kentiicky . 

Louisiana . 

Maine . 

Maryland . 

Massachusetts . 

Michigan . 

Minnesota . 

Mississippi . 

Missouri . 

Montana . 

Nebraska . 

Nevada . 

New  Hampshire _ 

New  Jersey . 

New  Mexico . 

New  York . 

North  Carolina . 

North  Dakota . 

Ohio . !  11 

Oklahoma . L.. 

Oregon . i  11 

Pennsylvania .  11 

Rhode  Island . 

South  Carolina . 

South  Dakota . 

Tennessee . 

Texas  . 

Utah . 

Vermont . 

Virginia . . . 

Washington . 

West  Virginia . . 

Wisconsin . 

Wyoming . 


$11,250.  00  $18,  750.00 


250.  00 


250. 

250. 


11,  250.  00 


250. 

250. 


L34 


750.  00 
750.  00 
713.  24 
750. 00 
750. 00 
188. 84 
750.  00|  14 
733.55  15 


000.  00 
000.  00 
000.  00 
000.  00 
000.  00 


$15, 000. 


$14, 

10, 

15, 

15, 

15, 

15, 

15,000.001  11,250. 
15, 


000.  00 
998. 05 
000.  00 


18, 750. 
18,662. 
18,  750. 
18,  7.50. 
18,746. 
18,750. 
18,750. 
18,  725. 
18, 750. 
18,  750, 
18,  750. 
18,  750. 
13,  391. 


OOi  15, 


18,750.00 
18,  750.  CO 
18, 750. 00 
18,  711.  97 


18,  708.  09 
18,750.00 


18,  750.  00 


11,250.00 
18,717.95 
15,  000.  00 
18,  750.  00 


18,  750.  00 
18, 750.  00 


18, 750.  00 
18,  742. 57 


18,750.00 
18,  750.  00 


Total .  427, 500. 00  713, 792. 63  624, 523. 56,662, 499.  74 


000.  00 
988.  28 
000.  00 
000.00 
000. 00 
000. 00 
999.  75 
998.  65 
000.00 
000.  00 
000.  00 
OCO.  00 
4^5.58 


000.  00 
951. 39 
000.  00 
000.  00 
000.00 
000. 00 
000. 00 


15, 000. 00 


132.  52 
000.00 
000.00 
000.  00 


000.  00 
000. 00 
000. 00 
000.  00 
000.  00 


000.  00 
000.00 


15,  000. 
15,  000. 
15, 000, 
15,  000. 
15,  000. 


15,000. 
15,  000. 
15, 000, 


$15,  000.  00  $15, 
15, 

15, 

15, 

15, 

15, 


,  000. 00 

, 000. 00 
,  000.  00 

,  000.  00 

,  000.  00 


000. 00 
000.  00 
000. 00 


15,  000. 
15, 000. 
15, 000. 
15, 000. 
15, 000. 
15, 000. 
14,  999. 
15, 000. 
15, 000. 
15, 000. 
15, 000. 
15, 000. 
15,000. 


14, 999. 
15, 000. 
15,  000. 
15, 000. 
15, 000. 
15, 000. 
15, 000. 
17,  500. 
15, 000. 


15,  000 
15, 000, 
15,500, 
15, 000 
3,  750 
15, 000, 
15,  000, 
15,  000, 
15, 000 
15, 000, 


15, 000. 
15,  000. 
15, 000. 


000. 00 
000.00 
000.00 
000.  00 
000. 00 
000.  00 
000.00 
000. 00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 


15, 000. 

14,  999. 

15,  000. 
15, 000. 
15,  000. 
1.5,  000. 
15,  000. 
15,  000. 
15,  000. 
15,  000. 
13,791. 
15, 000. 
15, 000. 

14,  542. 
15, 000. 

15,  000. 
15,  000. 
15, 000. 
15, 000. 
15,  000. 
15,  000. 
15, 000. 
15,  000. 
15,  000. 


000.00 
000. 00 
000. 00 
000. 00 
000.  00 
000.  00 


$15,  000. 00 
15,  000. 00 
15,  000.  00 
15, 000. 00 
15,  000. 00 
15, 000.  00 


$15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 


000.  00 
000.  00 
000.  00 
000. 00 
000.  oc 
000. 00 
000. 00 
000.00 
000. 00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 


951.  00 
000.00 
090. 00 
000.  00 
000. 00 
000.  00 
000. 00 
000. 00 
000.  00 
000. 00 
207.  59 
000. 00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
000.  00 
250.  00 
000.  00 
000. 00 
000.  00 


15,000.00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15, 000. 00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000. 00 
15,000.00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
14,981.21 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000. 00 
15,000.  00 
15,  000.  00 

14,  830.  62 

15,  000. 00 
15, 000.  00 
15,000.00 
15,  000. 00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
18,  750.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 


15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  OC 
15, 000.  00 
15,  000. 00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000. 00 
13,  000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000. 00 
15, 000,  00 
15, 000. 00 
15,  000. 00 
15, 000.  00 
15, 000.  00 
15,  000. 00 
15, 000. 00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
14,701.00 
15,  000.  00 
15, 000. 00 
15,  000.  00 
15, 000. 00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 


718, 333. 30|702, 408. 67  723, 561. 83  719,  701.  00 


a  This  table  was  prepared  in  the  Treasury  for  the  use  of  this  Depart 
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1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

$15,000.  00 
14,816.71 
15, 000. 00 
15,000.00 
15, 000.  00 
15,000.00 

$15, 000. 00 

14,  987.  09 
15, 000.  00 
15,000.00 

15,  000.  00 
15, 000. 00 

$15,  000.  00 

14,  999.  35 

15,  000. 00 
15,  000. 00 
15, 000.  00 
15, 000. 00 

$15,  000.  00 
15,  000. 00 
15, 000.  00 
15, 000.  00 
15,  000. 00 
15, 000. 00 

$15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 

$15,000.00 
15, 000.  00 
15,  000.  00 
15,000. 00 
15,  000.  00 
15,  000. 00 

$15, 000. 00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15,000. 00 
15, 000. 00 

$15, 000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15,  000. 00 

$15, 000.  00 
15, 000.  00 

14,  999. 67 
15, 000.00 

15,  000. 00 
15,  000. 00 

15,  000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,  000. 00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  OCO.  00 
15, 000.  00 
15,  000.  00 

14,  987. 18 

15,  000. 00 
15,  000.  00 
15,  000.  00 
15, 000. 00 
15,000.00 
15, 000. 00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15, 000. 00 
15, 000.00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15,000.00 
15, 000. 00 
15,  000.  00 

15, 000.  00 
15, 000.  00 
15, 000.00 
15,  000. 00 
15,  000. 00 
15, 000.  00 
15, 000.  00 
15, 000. 00 
15,  000.  00 
15,  000.  00 
15,  000. 00 

14,  993. 47 
15, 000.  00 

15,  000. 00 
15, 000. 00 
15, 000.  00 
15,  000.  00 
15, 000. 00 
15,  000. 00 
15,  000. 00 
15, 000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
14, 969.  30 
11,250.  00 
15, 000.  00 
15, 000.  00 
15,000.00 
15, 000.  00 
15, 000.  00 
15,000.00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
16, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 

15, 000.  00 

14,  970.  36 
15, 000. 00 
15,000. 00 
15, 000. 00 
15, 000. 00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15,000.00 

15,  000.  00 
15, 000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15, 000.  00 
15,  000. 00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
14,601.43 
18,  750.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000. 00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15,  000. 00 
15,  000. 00 
15,  000. 00 
15, 000.  00 
15, 000. 00 

15,  000.  00 

14,  998.  07 

15,  000.00 
15,  000,  00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15,  OOO.  00 
15, 000.  00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15, 000. 00 
15, 000.  00 
15, 000. 00 
15,  000.  00 
15,  OCO.  00 
15,  000.  00 
15,  000.  00 
14, 988.49 
15,  000.  GO 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15, 000. 00 
15, 000. 00 
15,  000.  00 
15, 000.  00 
15,  000. 00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000. 00 
15, 000.  00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15, 000.  00 
15, 000.  00 

15, 000.  00 
14, 999.  63 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15,  000. 00 
15,  000. 00 
15, 000.  00 
15,  000.  00 
15, 000. 00 
15,  000. 00 
15, 000.  00 
15, 000. 00 
15, 000. 00 
15, 000.  00 
15,  000.  00 
15, 000. 00 
15, 000. 00 
15, 000. 00 
14, 999. 07 
15, 000. 00 
15, 000.00 
15,000.00 
15, 000. 00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,000.  00 
15,000.00 
15, 000.  00 
15,  000.  00 
15, 000. 00 
15,  000.  00 

15, 000.  oo: 
15, 000.  00 
15,  000. 00 
15, 000.00 
15,  000. 00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,000.00 
15,  000.  00 
15,  000. 00 
15, 000. 00 
15, 000.  00 
15,  000. 00 
15,900. 00 
15,  000.  00 

14,  998. 00 

15,  000.  00 
15, 000.  00 
15, 000. 00 
15, 000.  00 
15,  000. 00 
15,  000.  00 
15,000.00 
15, 000. 00 
15,  000. 00 
15, 000. 00 
15,000.00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000. 00 
15, 000.  00 
15,  000. 00 
15,000. 00 

15,  000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15, 000. 00 
15, 000.00 
15,  000.  00 
15,  000. 00 
15, 000.  00 
15,  000. 00 
15, 000.  00 
15, 000. 00 
15,000. 00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000. 00 
15,  OCO.  00 
15, 000.  00 
15, 000. 00 
15, 000.  00 
15, 000. 00 
15,  000.  00 
15,  000. 00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,000.00 

14,  500. 00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000. 00 
15, 000. 00 

15,  000.00 

14,  969.  72 

15,  000.  00 
15, 000.  00 

15, 000. 00 
15,  000.  00 
15, 000. 00 
15,  000.00 
15,  000. 00 
15, 000.  00 
15,  000. 00 
15, 000. 00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15, 000. 00 
15, 000. 00 
15,  000.  00 
15, 000.  00 
15, 000. 00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,000. 00 
15,  000.  00 
15,  000. 00 
15, 000.  00 
15, 000.00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 

14,  999.  50 

15,  000.  00 
15, 000.  00 

15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000. 00 
15, 000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000. 00 
15,  000.  00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,  000. 00 
15,  000.  00 
15,  000.  00 
15, 000.  00 
15,000.00 
15,  000.  00 
15,  000. 00 
15,  000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15, 000.  00 
15,  000.  OO 
15,  000.  00 
15,  000.  50 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 
15,  000.  00 
15, 000.  00 

719, 803. 89 

716, 199.  86 

723, 321. 14 

719,  986.  56 

719,  998.  70 

719, 998. 90 

719, 469.  72 

719,  999.  50 

719,  999.  67 

ment  by  the  courtesy  of  the  honorable  Secretary  of  the  Treasury. 


FEDERAL  LEGISLATION,  REGULATIONS,  AND  RULINGS  AFFECT 
ING  AGRICULTURAL  COLLEGES  AND  EXPERIMENT  STATIONS. 


FEDEHAL  LEGISLATION. 

Act  of  18G2  Donating  Lands  foe  Agricultukal  Colleges. 

AN  ACT  Donating  public  lands  to  the  several  States  and  Territories  which  may  provide 
colleges  for  the  benefit  of  agriculture  and  the  mechanic  arts. 

Be  it  enacted  try  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assemhlcd,  That  there  be  granted  to  the  several  States, 
for  the  purposes  hereinafter  mentioned,  an  amount  of  public  land,  to  he  appor¬ 
tioned  to  each  State  a  quantity  equal  to  thirty  thousand  acres  for  each  Sena¬ 
tor  and  Representative  in  Congress  to  which  the  States  are  respectively  entitled 
by  the  apportionment  under  the  census  of  eighteen  hundred  and  sixty : 
Provided,  That  no  mineral  lands  shall  he  selected  or  purchased  under  the  pro¬ 
visions  of  this  act. 

•  Sec.  2.  That  the  land  aforesaid,  after  being  surveyed,  shall  be  apportioned 
to  the  several  States  in  sections  or  subdivisions  of  sections,  not  less  than  one- 
quarter  of  a  section  ;  and  whenever  there  are  public  lands  in  a  State  subject  to 
sale  at  private  entry  at  one  dollar  and  twenty-five  cents  per  acre,  the  quantity 
to  which  said  State  shall  be  entitled  shall  be  selected  from  such  lands  within 
the  limits  of  such  State,  and  the  Secretary  of  the  Interior  is  hereby  directed  to 
issue  to  each  of  the  States  in  which  there  is  not  the  quantity  of  public  lands 
subject  to  sale  at  private  entry  at  one  dollar  and  twenty-five  cents  per  acre 
to  which  said  State  may  be  entitled  under  the  provisions  of  this  act  land  scrip 
to  the  amount  in  acres  for  the  deficiency  of  its  distributive  share;  said  scrip 
to  be  sold  by  said  States  and  the  proceeds  thereof  applied  to  the  uses  and 
purposes  prescribed  in  this  act  and  for  no  other  use  or  purpose  vrhatsoever : 
Provided,  That  in  no  case  shall  any  State  to  which  land  scrip  may  thus  be 
issued  be  allowed  to  locate  the  same  within  the  limits  of  any  other  State  or 
of  any  Territory  of  the  United  States,  but  their  assignees  may  thus  locate  said 
land  scrip  upon  any  of  the  unappropriated  lands  of  the  United  States  subject 
to  sale  at  private  entry  at  one  dollar  and  twenty-five  cents,  or  less,  per  acre : 
And  provided  further,  That  not  more  than  one  million  acres  shall  be  located 
by  such  assignees  in  any  one  of  the  States :  And  provided  further,  That  no  such 
location  shall  be  made  before  one  year  from  the  passage  of  this  act. 

Sec.  3.  That  all  the  expenses  of  management,  superintendence,  and  taxes 
from  date  of  selection  of  said  lands,  previous  to  their  sales,  and  all  expenses 
incurred  in  the  management  and  disbursement  of  the  moneys  which  may  be 
received  therefrom,  shall  be  paid  by  the  States  to  which  they  may  belong, 
out  of  the  treasury  of  said  States,  so  that  the  entire  proceeds  of  the  sale  of  said 
lands  shall  be  applied  without  any  diminution  whatever  to  the  purposes  here¬ 
inafter  mentioned. 

Sec.  4.  That  all  moneys  derived  from  the  sale  of  the  lands  aforesaid  by  the 
States  to  which  the  lands  are  apportioned,  and  from  the  sales  of  land  scrip 
hereinbefore  provided  for,  shall  be  invested  in  stocks  of  the  United  States,  or 
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of  the  States,  or  some  other  safe  stocks,  3nel(rmg:  not  less  than  five  per  centum 
upon  the  par  value  of  said  stocks;  and  that  the  monej’s  so  invested  shall  con¬ 
stitute  a  perpetual  fund,  the  capital  of  which  shall  remain  forever  undiminished 
(except  so  far  as  maj'  he  provided  in  section  fifth  of  this  act),  and  the  interest 
of  which  shall  be  inviolably  appropriated,  by  each  State  which  may  take  and 
claim  the  benefit  of  this  act,  to  the  endowment,  support,  and  maintenance  of 
at  least  one  college  where  the  leading  object  shall  l)e,  without  excluding  other 
scientific  and  classical  studies,  and  including  militaiy  tactics,  to  teach  such 
branches  of  learning  as  are  related  to  agriculture  and  the  mechanic  arts,  in  such 
manner  as  the  legislatures  of  the  States  may  respectively  prescribe,  in  order 
to  promote  the  liberal  and  practical  education  of  the  industrial  classes  in  the 
several  pursuits  and  professions  in  life. 

Sec.  5.  That  the  grant  of  land  and  land  scrip  herebj^  authorized  shall  be  made 
on  the  following  conditions,  to  which,  as  well  as  to  the  provisions  hereinbefore 
contained,  the  previous  assent  of  the  several  States  shall  be  signified  by  legisla¬ 
tive  acts : 

First.  If  anj”  portion  of  the  fund  invested,  as  provided  by  the  foregoing  sec¬ 
tion,  or  any  portion  of  the  interest  thereon,  shall,  by  any  action  or  contingencj^ 
be  diminished  or  lost,  it  shall  be  replaced  bj'  the  State  to  which  it  belongs,  so 
that  the  capital  of  the  fipid  shall  remain  forever  undiminished;  and  the  annual 
interest  shall  be  regularly  applied  without  diminution  to  the  puiTOses  mentioned 
in  the  fourth  section  of  this  act,  except  that  a  sum,  not  exceeding  ten  per  centum 
upon  the  amount  received  by  any  State  under  the  provisions  of  this  act,  may  be 
expended  for  the  purchase  of  lands  for  sites  or  experimental  farms  whenever 
authorized  by  the  respective  legislatures  of  said  States. 

Second.  No  portion  of  said  fund,  nor  the  interest  thereon,  shall  be  a])plied, 
directlj’  or  indirectly’,  under  any  pretense  whatever,  to  the  purchase,  erection, 
preservation,  or  repair  of  any’  building  or  buildings. 

Third.  Any  State  ^^'hich  may  take  and  claim  the  benefit  of  the  provisions  of 
this  act  shall  provide,  within  five  y’ears,  at  least  not  less  than  one  college,  as 
described  in  the  fourth  section  of  this  act,  or  the  grant  to  such  State  shall 
cease;  and  said  State  shall  be  bound  to  pay  the  United  States  the  amount 
received  of  any  lands  previously^  sold  and  that  the  title  to  purchasers  under  the 
State  shall  be  valid. 

Fourth.  An  annual  report  shall  be  made  regarding  the  progress  of  each  col¬ 
lege,  recording  any  improvements  and  experiments  made,  with  their  cost  and 
results  and  such  other  matters,  including  State  industrial  and  economical  sta¬ 
tistics,  as  may  be  supposed  useful,  one  copy  of  which  shall  be  transmitted  by 
mail  free,  by  each,  to  all  the  other  colleges  which  may  be  endowed  under  the 
provisions  of  this  act,  and  also  one  copy  to  the  Secretary  of  the  Interior. 

Fifth.  When  lands  shall  be  selected  from  those  which  have  been  raised  to 
double  the  minimum  price,  in  consequence  of  railroad  grants,  they^  shall  be  com¬ 
puted  to  the  State  at  the  maximum  price  and  the  number  of  acres  proportion¬ 
ately’  diminished. 

Sixth.  No  State  while  in  a  condition  of  rebellion  or  insurrection  against  the 
Government  of  the  United  States  shall  be  entitled  to  the  benefit  of  this  act. 

Seventh.  No  State  shall  be  entitled  to  the  benefits  of  this  act  unless  it  shall 
express  its  acceptance  thereof  by  its  legislature  within  two  years  from  the  date 
of  its  approval  by  the  President. 

Sec.  G.  That  land  scrip  issued  under  the  provisions  of  this  act  shall  not  be 
subject  to  location  until  after  the  first  day  of  January,  one  thousand  eight  hun¬ 
dred  and  sixty -three. 

Sec.  7.  That  the  land  officers  shall  receive  the  same  fees  for  locating  land  scrip 
issued  under  the  provisions  of  this  act  as  is  now  allowed  for  the  location  of  mili- 
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tary  bonnty  land  warrants  under  existing  laws :  Provided,  Their  maximum  com¬ 
pensation  shall  not  he  thereby  increased. 

Sec.  8.  That  the  governors  of  the  several  States  to  which  scrip  shall  he  issued 
under  this  act  shall  he  required  to  report  annually  to  Congress  all  sales  made  of 
such  scrip  until  the  whole  shall  he  disposed  of,  the  amount  received  for  the  same, 
and  what  appropriation  has  been  jnade  of  the  proceeds. 

Approved,  July  2,  1SG2. 

Act  of  1800  Extending  the  TiifE  within  which  Agricultural  Colleges  Maa' 

BE  Established. 

AN  ACT  To  amend  the  fifth  section  of  an  act  entitled  “An  act  donating  public  lands  to 
the  several  States  and  Territories  which  may  provide  colleges  for  the  benefit  of  agri¬ 
culture  and  the  mechanic  arts,"’  approved  July  2,  1SG2,  so  as  to  extend  the  time  within 
which  the  provisions  of  said  act  shall  he  accepted  and  such  colleges  established. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assemhlcd,  That  the  time  in  which  the  several  States 
may  comply  with  the  provisions  of  the  act  of  July  second,  eighteen  hundred  and 
sixty-two,  entitled  “An  act  donating  public  lands  to  the  several  States  and  Terri¬ 
tories  which  may  provide  colleges  for  the  benefit  of  agriculture  and  the  mechanic 
arts,”  is  hereby  extended  so  that  the  acceptance  of  the  benefits  of  the  said  act 
may  be  expressed  within  three  years  from  the  passage  of  this  act,  and  the  col¬ 
leges  required  by  the  said  act  may  be  provided  within  five  years  from  the  date 
of  the  filing  of  such  acceptance  with  the  Commissioner  of  the  General  Land 
Office:  Provided,  That  when  any  Territory  shall  become  a  State  and  be  admitted 
into  the  Union,  such  new  State  shall  be  entitled  to  the  benefits  of  the  said  act 
of  July  second,  eighteen  hundred  and  sixty-two,  by  expressing  the  acceptance 
therein  required  within  three  years  from  the  date  of  its  admission  into  the 
Union,  and  providing  the  college  or  colleges  within  five  years  after  such  accept¬ 
ance,  as  prescribed  in  this  act:  Provided  further.  That  any  State  which  has 
lieretofore  expressed  its  acceptance  of  the  act  herein  referred  to  shall  have  the 
period  of  five  years  within  which  to  provide  at  least  one  college,  as  described  in 
the  fourth  section  of  said  act,  after  the  time  for  providing  said  college,  according 
to  the  act  of  July  second,  eighteen  hundred  and  sixty-two,  shall  have  expired. 
Approved,  July  23,  1800. 

Act  of  1887  Establishing  Agricultural  Experiment  Stations. 

AN  ACT  To  establish  agricultural  experiment  stations  in  connection  with  the  colleges 
established  in  the  several  States  under  the  provisions  of  an  act  approved  July  second, 
eighteen  hundred  and  sixty-two,  and  of  the  acts  supplementary  thereto. 

Be  it  enacted  hg  the  Senate  and  House  of  Representatives  of  the  United,  States 
of  America  in  Congress  assemhJed,  That  in  order  to  aid  in  acquiring  and  dif¬ 
fusing  among  the  people  of  the  United  States  useful  and  practical  information 
on  subjects  connected  with  agriculture,  and  to  promote  scientific  investigation 
and  experiment  respecting  the  principles  and  applications  of  agricultural  science, 
there  shall  be  established  under  direction  of  the  college  or  colleges  or  agricul¬ 
tural  department  of  colleges  in  each  State  or  Territory  established,  or  which 
maj"  hereafter  be  established,  in  accordance  with  the  provisions  of  an  act 
approved  Julj^  second,  eighteen  hundred  and  sixty-two,  entitled  “An  act  donat¬ 
ing  public  lands  to  the  several  States  and  Territories  which  may  provide  col¬ 
leges  for  the  benefit  of  agriculture  and  the  mechanic  arts,”  or  any  of  the  sup¬ 
plements  to  said  act,  a  department  to  be  known  and  designated  as  an  “  agricul¬ 
tural  experiment  station :  ”  Provided,  That  in  any  State  or  Territory  in  which 
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two  such  colleges  have  been  or  may  be  so  established  the  appropriation  herein¬ 
after  made  to  such  State  or  Territory  shall  be  e(iually  divided  between  such 
colleges,  unless  the  legislature  of  such  State  or  Territory  shall  otherwise  direct. 

Sec.  2.  That  it  shall  be  the  object  and  duty  of  said  experiment  stations  to  con¬ 
duct  original  researches.or  verify  experiments  on  the  physiology  of  plants  and 
animals  ;  the  diseases  to  which  they  are  severally  subject,  with  the  remedies  of 
the  same ;  the  chemical  composition  of  useful  plants  at  their  different  stages  of 
growth ;  the  comparative  advantages  of  rotative  cropping  as  pursued  under  the 
varying  series  of  crops;  the  capacity  of  new  plants  or  trees  for  acclimation; 
the  analysis  of  .soils  and  water  ;  the  chemical  composition  of  manures,  natural 
or  artificial,  with  experiments  designed  to  test  their  comparative  effects  on 
crops  of  different  kinds  ;  the  adaptation  and  value  of  grasses  and  forage  plants  ; 
the  composition  and  digestibility  of  the  different  kinds  of  food  for  domestic 
animals ;  the  scientific  and  economic  questions  involved  in  the  production  of 
butter  and  cheese;  and  such  other  researches  or  experiments  bearing  directly 
on  the  agricultural  industry  of  the  United  States  as  may  in  each  case  be  deemed 
advisable,  having  due  regard  to  the  varying  conditions  and  needs  of  the  respec¬ 
tive  States  and  Territories. 

Sec.  3.  That  in  order  to  secure,  as  far  as  practicable,  uniformity  of  methods 
and  results  in  the  work  of  said  stations,  it  shall  be  the  duty  of  the  United 
States  Commissioner  [now  Secretary]  of  Agriculture  to  furnish  forms,  as  far 
as  practicable,  for  the  tabulation  of  results  of  investigation  or  experiments  ;  to 
indicate  from  time  to  time  such  lines  of  inquiry  as  to  him  shall  seem  most  impor¬ 
tant,  and,  in  general,  to  furnish  such  advice  and  assistance  as  will  best  promote 
the  purpose  of  this  act.  It  shall  be  the  duty  of  each  of  said  stations  annually, 
on  or  before  the  first  day  of  February,  to  make  to  the  governor  of  the  State  or 
Territory  in  which  it  is  located  a  full  and  detailed  report  of  its  operations, 
including  a  statement  of  receipts  and  expenditures,  a  copy  of  which  report 
shall  be  sent  to  each  of  said  stations,  to  the  said  Commissioner  [now  Secretary] 
of  Agriculture,  and  to  the  Secretary  of  the  Treasury  of  the  United  States. 

Sec.  4.  That  bulletins  or  reports  of  progress  shall  be  published  at  said  stations 
at  least  once  in  three  months,  one  copy  of  which  shall  be  sent  to  each  newspaper 
in  the  States  or  Territories  in  which  they  are  respectively  located,  and  to  such 
individuals  actually  engaged  in  farming  as  may  request  the  same  and  as  far  as 
the  means  of  the  station  will  permit.  Such  bulletins  or  reports  and  the  annual 
reports  of  said  stations  shall  be  transmitted  in  the  mails  of  the  United  States 
free  of  charge  for  postage,  under  such  regulations  as  the  Postmaster-General 
may  from  time  to  time  prescribe. 

Sec.  5.  That  for  the  purpose  of  paying  the  necessary  expenses  of  conducting 
investigations  and  experiments  and  printing  and  distributing  the  results  as 
hereinbefore  prescribed,  the  sum  of  fifteen  thousand  dollars  per  annum  is  hereby 
appropriated  to  each  State,  to  be  specially  provided  for  by  Congress  in  the 
appropriations  from  year  to  year,  and  to  each  Territorj'-  entitled  under  the  pro¬ 
visions  of  section  eight  of  this  act,  out  of  any  money  in  the  Treasury  proceeding 
from  the  sales  of  public  lands,  to  be  paid  in  equal  quarterly  payments  on  the 
first  day  of  January,  April,  July,  and  October  in  each  year,  to  the  treasurer  or 
other  officer  duly  appointed  by  the  governing  boards  of  said  colleges  to  receive 
the  same,  the  first  payment  to  be  made  on  the  first  day  of  October,  eighteen 
hundred  and  eighty-seven:  Provided,  hoicever,  That  out  of  the  first  annual 
appropriation  so  received  by  anj^  station  an  amount  not  exceeding  one-fifth  may 
be  expended  in  the  erection,  enlargement,  or  repair  of  a  building  or  buildings 
necessary  for  carrying  on  the  work  of  such  station  ;  and  thereafter  an  amount 
not  exceeding  five  per  centum  of  such  annual  appropriation  may  be  so  expended. 
Sec.  G.  That  whenever  it  shall  appear  to  the  Secretary  of  the  Treasury  from 
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tbe  annual  statement  of  receipts  and  expenditures  of  any  of  said  stations  that 
a  portion  of  the  preceding  annual  appropriation  remains  unexpended,  such 
amount  shall  be  deducted  from  the  next  succeeding  annual  appropriation  to 
such  station,  in  order  that  the  amount  of  money  appropriated  to  any  station 
shall  not  exceed  the  amount  actually  and  necessarily >required  for  its  mainte¬ 
nance  and  support. 

Sec.  7.  That  nothing  in  this  act  shall  he  construed  to  impair  or  modify  the 
legal  relation  existing  between  any  of  the  said  colleges  and  the  government  of 
the  States  or  Territories  in  which  they  are  respectively  located. 

Sec.  8.  That  in  States  having  colleges  entitled  under  this  section  to  the  bene¬ 
fits  of  this  act  and  having  also  agricultural  experiment  stations  established  by 
law  separate  from  said  colleges,  such  States  shall  be  authorized  to  apply  such 
benefits  to  experiments  at  stations  so  established  by  such  States;  and  in  case 
any  State  shall  have  established,  under  the  provisions  of  said  act  of  July  second 
aforesaid,  an  agricultural  department  or  experimental  station  in  connection 
with  any  university,  college,  or  institution  not  distinctly  an  agricultural  college 
or  school,  and  such  State  shall  have  established  or  shall  hereafter  establish  a 
separate  agricultural  college  or  school,  which  shall  have  connected  therewith  an 
experimental  farm  or  station,  the  legislature  of  such  State  may  apply  in  whole 
or  in  part  the  appropriation  by  this  act  made  to  such  separate  agricultural  col¬ 
lege  or  school,  and  no  legislature  shall  by  contract,  express  or  implied,  disable 
itself  from  so  doing. 

Sec.  9.  That  the  grants  of  moneys  authorized  by  this  act  are  made  subject  to 
the  legislative  assent  of  the  several  States  and  Territories  to  the  purposes  of 
said  grants  :  Pi'ovided,  That  payment  of  such  installments  of  the  appropriation 
herein  made  as  shall  become  due  to  any  State  before  the  adjournment  of  the 
regular  session  of  its  legislature  meeting  next  after  the  passage  of  this  act  shall 
be  made  upon  the  assent  of  the  governor  thereof  duly  certified  to  the  Secretary 
of  the  Treasury. 

Sec.  10.  Nothing  in  this  act  shall  be  held  or  construed  as  binding  the  United 
States  to  continue  any  payments  from  the  Treasury  to  any  or  all  the  States  or 
institutions  mentioned  in  this  act,  but  Congress  may  at  any  time  amend,  sus¬ 
pend,  or  repeal  any  or  all  the  provisions  of  this  act. 

Approved,  March  2,  1887. 

Act  of  1890  for  the  Further  Endowment  of  Aricultural  Colleges. 

AN  ACT  To  apply  a  portion  of  the  proceeds  of  the  public  lands  to  the  more  complete 
endowment  and  support  of  the  colleges  for  the  benefit  of  agriculture  and  the  mechanic 
arts  established  under  the  provisions  of  an  act  of  Congress  approved  .Tuly  second,  eight¬ 
een  hundred  and  sixty-two. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  TJ^iited  States 
of  America  in  Congress  assemhled,  That  there  shall  be,  and  hereby  is,  annually 
appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  aris¬ 
ing  from  the  sales  of  public  lands,  to  be  paid  as  hereinafter  provided,  to  each  State 
and  Territory  for  the  more  complete  endowment  and  maintenance  of  colleges 
for  the  benefit  of  agriculture  and  the  mechanic  arts  now  established,  or  which 
may  be  hereafter  established,  in  accordance  with  an  act  of  Congress  approved 
July  second,  eighteen  hundred  and  sixty-two,  the  sum  of  fifteen  thousand  dollars 
for  the  year  ending  June  thirtieth,  eighteen  hundred  and, ninety,  find  an  annual 
increase  of  the  amount  of  such  appropriation  thereafter  for  ten  years  by  an 
additional  sum  of  one  thousand  dollars  over  the  preceding  year,  and  the  annual 
amount  to  be  paid  thereafter  to  each  State  and  Territory  shall  be  twenty-five 
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thousand  dollars,  to  be  applied  only  to  instruction  in  agriculture,  the  mechanic 
arts,  the  English  language,  and  the  various  branches  of  mathematical,  physical, 
natural,  and  economic  science,  with  special  reference  to  their  applications  in  the 
industries  of  life  and  to  the  facilities  for  such  instruction :  Provided,  That  no 
money  shall  be  paid  out  under  this  act  to  any  State  or  Territory  for  the  support 
and  maintenance  of  a  college  where  a  distinction  of  race  or  color  is  made  in  the 
admission  of  students,  but  the  establishment  and  maintenance  of  such  college 
separately  for  white  and  colored  students  shall  be  held  to  be  a  compliance  with 
the  provisions  of  this  act  if  the  funds  received  in  such  State  or  Territory  be 
equitably  divided  as  hereinafter  set  forth;  Provided,  That  in  any  State  in  which 
there  has  been  one  college  established  in  pursuance  of  the  act  of  July  second, 
eighteen  hundred  and  sixty-two,  and  also  in  which  an  educational  institution  of 
like  character  has  been  established,  or  may  be  hereafter  established,  and  is  now 
aided  by  such  State  from  its  own  re^'enue,  for  the  education  of  colored  students 
in  agriculture  and  the  mechanic  arts,  however  named  or  styled,  or  whether  or 
not  it  has  received  money  heretofore  under  the  act  to  which  this  act  is  an 
amendment,  the  legislature  of  such  State  may  propose  and  report  to  the  Secre- 
taiy  of  the  Interior  a  just  and  equitable  division  of  the  fund  to  be  received 
under  this  act,  between  one  college  for  white  students  and  one  institution  for 
colored  students,  established  as  aforesaid,  which  shall  be  divided  into  two  parts, 
and  paid  accordingly,  and  thereupon  such  institution  for  colored  students  shall 
be  entitled  to  the  benefits  of  this  act  and  subject  to  its  provisions,  as  much  as 
it  would  have  been  if  it  had  been  included  under  the  act  of  eighteen  hundred 
and  sixty-two,  and  the  fulfillment  of  the  foregoing  provisions  shall  be  taken  as  a 
compliance  with  the  provisions  in  reference  to  separate  colleges  for  white  and 
colored  students. 

Sec.  2.  That  the  sums  hereby  appropriated  to  the  States  and  Territories  for 
the  further  endowment  and  support  of  colleges  shall  be  annually  paid  on  or 
before  the  thirty-first  day  of  July  of  each  year,  by  the  Secretary  of  the  Treasury, 
n.pon  the  warrant  of  the  Secretary  of  the  Interior,  out  of  the  Treasury  of  the 
United  States,  to  the  State  or  Territorial  treasurer,  or  to  such  officer  as  shall  be 
designated  by  the  laws  of  such  State  or  Territory  to  receive  the  same,  who  shall, 
upon  the  order  of  the  trustees  of  the  college  or  the  institution  for  colorecl  stu¬ 
dents,  immediately  pay  over  said  sums  to  the  treasurers  of  the  respective  col¬ 
leges  or  other  institutions  entitled  to  receive  the  same,  and  such  treasurers  shall 
be  required  to  report  to  the  Secretary  of  Agriculture  and  to  the  Secretary  of  the 
Interior,  on  or  before  the  first  day  of  September  of  each  year,  a  detailed  statement 
of  the  amount  so  received  and  of  its  disbursement.  The  grants  of  moneys  author¬ 
ized  by  this  act  are  made  subject  to  the  legislative  assent  of  the  several  States 
and  Territories  to  the  purpose  of  said  grants :  Provided,  That  payments  of  such 
installments  of  the  appropriation  herein  made  as  shall  become  due  to  any  State 
before  the  adjournment  of  the  regular  session  of  legislature  meeting  next  after 
the  passage  of  this  act  shall  be  made  upon  the  assent  of  the  governor  thereof, 
duly  certified  by  the  Secretary  of  the  Treasury. 

Sec.  8.  That  if  any  portion  of  the  moneys  received  by  the  designated  officer 
of  the  State  or  Territory  for  the  further  and  more  coniplele  endowment,  support, 
and  maintenance  of  colleges,  or  of  institutions  for  colored  students,  as  provided 
in  this  act,  shall,  by  any  action  or  contingenejq  be  diminished  or  lost,  or  be  mis¬ 
applied,  it  shall  be  replaced  by  the  State  or  Territory  to  which  it  belongs,  and 
until  so  replaced  no  subsequent  appropriation  shall  be  apportioned  or  paid  to 
such  State  or  Territory ;  and  no  portion  of  said  moneys  shall  be  applied,  directly 
or  indirectly,  under  any  pretense  whatever,  to  the  purchase,  erection,  preserva¬ 
tion,  or  repair  of  any  building  or  buildings,  An  annual  reixud  by  the  president 
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of  each  of  said  colleges  shall  be  made  to  the  Secretary  of  Agriculture,  as  well  as 
1o  the  Secretary  of  the  Interior,  regarding  the  condition  and  progress  of  each 
college,  including  statistical  information  in  relation  to  its  receipts  and  expendi¬ 
tures,  its  library,  the  number  of  its  students  and  professors,  and  also  as  to  any 
improvements  and  experiments  made  under  the  direction  of  any  experiinent  sta¬ 
tions  attached  to  said  colleges,  with  their  costs  and  results  and  such  other  indus¬ 
trial  and  economical  statistics  as  may  be  regarded  as  useful,  one  copy  of  which 
shall  be  transmitted  by  mail  free  to  all  other  colleges  further  endowed  under 
this  act. 

Sec.  4  That  on  or  before  the  first  day  of  July  in  each  year,  after  the  passage 
of  this  act,  the  Secretary  of  the  Interior  shall  ascertain  and  certify  to  the  Secre¬ 
tary  of  the  Treasury  as  to  each  State  and  Territory  whether  it  is  entitled  to 
receive  its  share  of  the  annual  appropriation  for  colleges,  or  of  institutions  for 
colored  students,  under  this  act,  and  the  aiDiount  which  thereupon  each  is  enti¬ 
tled,  respectively,  to  receive.  If  the  Secretary  of  the  Interior  shall  withhold  a 
certificate  from  any  State  or  Territory  of  its  appropriation,  the  facts  and  reasons 
therefor  shall  be  reported  to  the  President,  and  the  amount  involved  shall  be 
kept  separate  in  the  Treasury  until  the  close  of  the  next  Congress,  in  order  that 
the  State  or  Territory  may,  if  it  should  so  desire,  appeal  to  Congress  from  the 
determination  of  the  Secretary  of  the  Interior.  If  the  next  Congress  shall  not 
direct  such  sum  to  be  paid,  it  shall  be  covered  into  the  Treasury.  And  the  Sec¬ 
retary  of  the  Interior  is  hereby  charged  with  the  proper  administration  of  this 
law. 

Sec.  5.  That  the  Secretary  of  the  Interior  shall  annually  report  to  Congress 
the  disbursements  which  have  been  made  in  all  the  States  and  Territories,  and 
also  whether  the  appropriation  of  any  State  or  Territory  has  been  withheld, 
and,  if  so,  the  reasons  therefor. 

Sec.  6.  Congress  may  at  any  time  amend,  suspend,  or  repeal  any  or  ail  of  the 
provisions  of  this  act. 

Approved,  August  SO,  1890. 

Extract  from  an  Act  Making  Appropriations  for  the  Department  of  Agri¬ 
culture  FOR  THE  Fiscal  Year  Ending  June  30,  1904. 

Agricultural  Experiment  Stations  ;  To  carry  into  effect  the  provisions  of 
an  act  approved  March  second,  eighteen  hundred  and  eighty-seven,  entitled 
“An  act  to  establish  agricultural  experiment  stations  in  connection  with  the 
colleges  established  in  the  several  States  under  the  provisions  of  an  act  ap¬ 
proved  July  second,  eighteen  hundred  and  sixty-two,  and  of  the  acts  supple¬ 
mentary  thereto,”  and  to  enforce  the  execution  thereof,  eight  hundred  and  ten 
thousand  dollars ;  forty  thousand  dollars  of  which  sum  shall  be  payable  upon 
the  order  of  the  Secretary  of  Agriculture  to  enable  him  to  carry  out  the  provi¬ 
sions  of  section  three  of  said  act  of  March  second,  eighteen  hundred  and  eighty- 
seven,  and  fifteen  thousand  dollars  of  which  sum  may  be  expended  by  the  Sec¬ 
retary  of  Agriculture  to  investigate  and  report  to  Congress  upon  the  agricul¬ 
tural  resources  and  capabilities  of  Alaska,  and  to  etablish  and  maintain  agri¬ 
cultural  experiment  stations  in  said  Territory,  including  the  erection  of  build¬ 
ings  and  all  other  expenses  essential  to  the  maintenance  of  such  stations ;  and 
the  Secretary  of  Agriculture  shall  prescribe  the  form  of  the  annual  financial  state¬ 
ment  required  by  section  three  of  said  act  of  March  second,  eighteen  hundred 
and  eighty-seven ;  shall  ascertain  whether  the  expenditures  under  the  appro¬ 
priation  hereby  made  are  in  accordance  with  the  provisions  of  said  act,  and 
shall  make  rei)ort  thereon  to  Congress ;  and  the  Secretary  of  Agriculture  is 
hereby  authorized  to  employ  such  assistants,  clerks,  and  other  persons  as  he 
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luay  deem  necessary  in  the  city  of  Washington  and  elsewhere,  and  to  incur  such 
other  exix'iises .  for  office  fixtures  and  supplies,  stationery,  traveling,  freight, 
and  express  charges,  illustration  of  the  Experiment  Station  Record,  bulletins 
and  reports,  as  he  may  find  essential  in  carrying  out  the  objects  of  the  above 
acts,  and  the  sums  apportioned  to  the  several  States  shall  be  paid  quarterly  in 
advance.  And  the  Secretary  of  Agriculture  is  hereby  authorized  to  furnish  to 
such  institutions  or  individuals  as  may  care  to  buy  them  copies  of  the  card 
index  of  agricultural  literature  prepared  by  the  Office  of  Experiment  Stations, 
and  charge  for  the  same  a  price  covering  the  additional  expense  involved  in  the 
preparation  of  these  copies,  and  he  is  hereby  authorized  to  apply  the  moneys 
received  toward  the  expense  of  the  preparation  of  the  index.  And  the  Secre¬ 
tary  of  Agriculture  is  hereby  authorized  to  expend  fifteen  thousand  dollars  of 
which  sum  to  establish  and  maintain  an  agricultural  station  in  the  Hawaiian 
Islands,  including  the  erection  of  buildings,  the  printing  (in  the  Hawaiian 
Islands),  illustration,  and  distribution  of  reports  and  bulletins,  and  all  other 
expenses  essential  to  the  maintenance  of  said  station.  And  the  Secretary  of 
Agriculture  is  hereby  authorized  to  expend  fifteen  thousand  dollars  of  which 
sum  to  establish  and  maintain  an  agricultural  experiment  station  in  Porto 
Rico,  including  the  erection  of  buildings,  the  printing  (in  Porto  Rico),  illus¬ 
tration,  and  distribution  of  reports  and  bulletins,  and  all  other  expenses  essen¬ 
tial  to  the  maintenance  of  said  station ;  and  the  Secretary  of  Agriculture  is 
authorized  to  sell  such  products  as  are  obtained  on  the  land  belonging  to  the 
agricultural  experiment  stations  in  Alaska,  Hawaii,  and  Porto  Rico,  and  to 
apply  the  moneys  received  from  the  sale  of  such  products  to  the  maintenance 
of  said  stations ;  in  all,  eight  hundred  and  ten  thousand  dollars ;  Provided, 
That  five  thousand  dollars  of  this  sum  shall  be  used  by  the  Secretary  of  Agri¬ 
culture  to  investigate  and  report  upon  the  organization  and  progress  of  farmers’ 
institutes  in  the  several  States  and  Territories  and  upon  similar  organizations 
in  foreign  countries,  with  special  suggestions  of  plans  and  methods  for  making 
such  organizations  more  effective  for  the  dissemination  of  the  results  of  the 
work  of  the  Department  of  Agriculture  and  the  agricultural  experiment  sta¬ 
tions  and  of  improved  methods  of  agricultural  practice. 

Total  for  agricultural  experiment  stations,  eight  hundred  and  ten  thousand 
dollars. 

Nutrition  Investigations  :  To  enable  the  Secretary  of  Agriculture  to  investi¬ 
gate  and  report  upon  the  nutritive  value  of  the  various  articles  and  commodities 
used  for  human  food,  with  special  suggestions  of  full,  wholesome,  and  edible 
rations  less  wasteful  and  more  economical  than  those  in  common  use,  including 
special  investigations  on  the  nutritive  value  and  economy  of  the  diet  in  public 
institutions ;  and  the  agricultural  experiment  stations  are  hereby  authorized 
and  directed  to  cooperate  with  the  Secretary  of  Agriculture  in  carrying  out  said 
investigations  in  such  manner  and  to  such  extent  as  may  be  warranted  by  a 
due  regard  to  the  varying  conditions  and  needs  of  the  respective  States  and 
Territories,  and  as  may  be  mutually  agreed  upon ;  and  the  Secretary  of  Agri¬ 
culture  is  hereby  authorized  to  require  said  stations  to  report  to  him  the  results 
of  any  such  investigations  which  they  may  carry  out,  whether  in  cooperation 
with  said  Secretary  of  Agriculture  or  otherwise,  twenty  thousand  dollars. 

Irrigation  Investigations  :  To  enable  the  Secretary  of  Agriculture  to  investi¬ 
gate  and  report  upon  the  laws  as  affecting  irrigation  and  the  rights  of  riparian 
proprietors  and  institutions  relating  to  irrigation  and  upon  the  use  of  irrigation 
waters,  at  home  or  abroad,  with  especial  suggestions  of  better  methods  for  the 
utilization  of  irrigation  waters  in  agriculture  than  those  in  common  use,  and 
upon  plans  for  the  removal  of  seepage  and*  surplus  waters  by  drainage,  and 
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upon  the  use  of  different  kinds  of  power  for  irrigation  and  other  agricultural 
purposes,  and  for  the  preparation,  printing,  and  illustration  of  reports  and 
bulletins  on  irrigation,  including  employment  of  labor  in  the  city  of  Washington 
or  elsewhere ;  and  the  agricultural  experiment  stations  are  hereby  authorized 
and  directed  to  cooperate  with  the  Secretary  of  Agriculture  in  carrying  out 
said  investigations  in  such  manner  and  to  such  extent  as  may  be  warranted  by 
a  due  regard  to  the  varying  conditions  and  needs  of  the  respective  States  and 
Territories  as  may  be  mutually  agreed  upon,  and  all  necessary  expenses,  sixty- 
five  thousand  dollars. 

Public  Road  Inquiries:  To  enable  the  Secretary  of  Agriculture  to  make 
inquiries  in  regard  to  the  system  of  road  management  throughout  the  United 
States ;  to  make  investigations  in  regard  to  the  best  methods  of  road  making, 
and  the  best  kind  of  road-making  materials  in  the  several  States ;  the  employ¬ 
ment  of  local  and  spec'ial  agents,  clerks,  assistants,  and  other  labor  required 
in  conducting  experiments  in  the  city  of  Washington  and  elsewhere;  and  in 
collating,  digesting,  reporting,  and  illustrating  the  results  of  such  experiments ; 
to  enable  the  Secretary  of  Agriculture  to  investigate  the  chemical  and  physical 
character  of  road  materials,  for  the  pay  of  experts,  chemists,  and  laborers,  for 
necessary  office  fixtures,  supplies,  apparatus,  and  materials ;  telegraph  and  tele¬ 
phone  service,  traveling,  and  other  necessary  expenses,  and  for  preparing  and 
publishing  bulletins  and  reports  on  this  subject  for  distribution,  and  to  enable 
him  to  assist  the  agricultural  colleges  and  experiment  stations  in  disseminating 
information  on  this  subject,  thirty-five  thousand  dollars,  three  thousand  dol¬ 
lars  of  which  sum  shall  be  immediately  available.  *1=  *  * 

Bureau  of  Plant  Industry;  Vegetable  Pathological  and  Physiological  In¬ 
vestigations  :  Investigating  the  nature  of  diseases  injurious  to  fruits,  fruit 
trees,  grain,  cotton,  vegetable,  and  other  useful  plants ;  experiments  in  the  treat¬ 
ment  of  the  same ;  the  study  of  plant  phjosioiogy  in  relation  to  crop  production 
and  the  improvement  of  crops  by  breeding  and  selection ;  to  investigate  the  dis¬ 
eases  affecting  citrus  fruits,  pineapples,  and  truck  crops  grown  during  the  winter 
in  the  Southern  States ;  to  investigate  canaigre  and  other  tannin-bearing  plants ; 
to  investigate  and  report  upon  the  diseases  affecting  plants  on  the  Pacific 
coast ;  to  originate  or  introduce  improved  varieties  of  fruits  and  vegetables  in 
cooperation  with  the  section  of  seed  and  plant  introduction ;  to  study  the  relation 
of  soil  and  climatic  conditions  to  diseases  of  plants,  particularly  with  reference 
to  the  California  vine  diseases  and  diseases  of  the  sugar  beet,  in  cooperation 
with  the  Bureau  of  Soils,  and  for  other  purposes  connected  with  the  discovery 
and  practical  application  of  improved  methods  of  crop  production ;  to  continue 
the  work  of  originating,  by  breeding  and  selection,  in  cooperation  with  the  other 
divisions  of  the  Department  and  the  experiment  stations,  new  varieties  of 
oranges,  lemons,  and  other  tropical  and  subtropical  fruits  more  resistant  to 
cold  and  disease  and  of  better  quality ;  varieties  of  wheat  and  other  cereals 
more  resistant  to  rust  and  smut  and  better  suited  to  the  various  sections  of  this 
country ;  varieties  of  cotton  more  resistant  to  disease  and  of  longer  and  better 
staple,  and  varieties  of  pears  and  apples  more  resistant  to  blight  and  better 
adapted  for  export;  to  investigate  the  causes  of  decay  in  forest  timber  and  tim¬ 
ber  used  for  construction  purposes,  and  to  devise  means  for  preventing  the  decay 
of  the  same;  to  investigate  the  practical  application  in  agriculture  of  the  fixa¬ 
tion  of  atmospheric  nitrogen  by  bacteria  and  other  micro-organisms  in  soils 
and  in  the  root  tubercles  of  leguminous  and  other  plants ;  to  cultivate  and  dis¬ 
tribute  these  nitrogen  fixers  and  to  determine  the  conditions  most  favorable 
to  their  development ;  to  study  and  find  methods  for  preventing  the  algal  and 
other  contaminations  of  water  supplies ;  the  employment  of  investigators,  local 
and  special  agents,  clerks,  assistants,  and  student  scientific  aids  at  an  annual 
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salary  of  four  hundred  and  eighty  dollars  each,  and  other  labor  required  in 
conducting  experiments  in  the  city  of  Washington  and  elsewhere,  and  collating, 
digesting,  reporting,  and  illustrating  the  results  of  such  experiments;  for  tele¬ 
graph  and  telephone  service;  for  gas  and  electric  current;  purchase  of  chemicals 
and  apparatus  required  in  the  field  and  laboratory;  necessary  traveling  ex¬ 
penses  ;  for  express  and  freight  charges ;  the  preparation  of  reports  and  illustra¬ 
tions  ;  the  rent  and  repairs  of  a  building,  not  to  exceed  three  thousand  dollars 
per  annum ;  all  necessary  office  fixtures  and  supplies,  and  for  other  expenses 
connected  with  the  practical  work  of  the  investigations,  one  hundred  and  thirty 
thousand  dollars,  five  thousand  dollars  of  which  sum  shall  be  immediately 
available. 

PoMOLOGiCAL  INVESTIGATIONS:  Investigating,  collecting,  and  disseminating 
information  relating  to  the  fruit  industry ;  the  collection  and  distribution  of 
seeds,  shrubs,  trees,  and  specimens ;  and  for  collecting  and  modeling  fruits, 
vegetables,  and  other  plants,  and  furnishing  duplicate  models  to  the  experi¬ 
ment  stations  of  the  several  States,  as  far  as  found  practicable ;  the  employ¬ 
ment  of  investigators,  local  and  special  agents,  clerks,  assistants,  student 
scientific  aids  at  an  annual  salary  of  four  hundred  and  eighty  dollars  each, 
and  other  labor  required  in  conducting  experiments  in  the  city  of  Washington 
and  elsewhere ;  and  in  collating,  digesting,  reporting,  and  illustrating  the 
results  of  such  experiments ;  for  gas  and  electric  current ;  for  telegraph  and 
telephone  services ;  for  express  and  freight  charges ;  for  all  necessary  office 
fixtures  and  supplies  and  for  traveling  and  other  necessary  expenses,  to  con¬ 
tinue  the  investigations  and  experiments  in  the  introduction  of  the  culture 
of  European  table  grapes  and  the  study  of  the  diseases  that  affect  them,  for 
the  purpose  of  discovering  remedies  therefor,  this  work  to  be  done  in  coopera¬ 
tion  with  the  section  of  seed  and  plant  introduction  ;  to  investigate  in  coop¬ 
eration  with  the  other  divisions  and  bureaus  of  the  Department  and  the 
experiment  stations  of  the  several  States  the  market  conditions  affecting  the 
fruit  and  vegetable  trade  in  the  United  States  and  foreign  countries,  and  the 
methods  of  harvesting,  packing,  storing,  and  shipping  fruit  and  vegetables, 
and  for  experimental  shipments  of  fruits  and  vegetables  to  foreign  countries, 
for  the  purpose  of  increasing  the  exportation  of  American  fruits  and  vege¬ 
tables,  and  for  all  necessary  expenses  connected  with  the  practical  work  of 
the  same,  and  such  fruits  and  vegetables  as  are  needed  for  these  investiga¬ 
tions  and  experimental  shipments  may  be  bought  in  open  market  and  disposed 
of  at  the  discretion  of  the  Secretary  of  Agriculture,  and  he  is  authorized 
to  apply  the  moneys  received  from  the  sales  of  such  fruits  and  vegetables 
toward  the  continuation  and  repetition  of  these  investigations  and  experi¬ 
mental  shipments ;  to  investigate,  map,  and  report  upon  the  commercial  fruit 
districts  of  the  United  States,  for  the  purpose  of  determining  the  relative 
adaptability  of  the  several  important  fruits  thereto,  by  a  study  of  the  con¬ 
ditions  of  soil  and  climate,  and  of  the  prevalence  of  plant  diseases  existing 
therein  as  related  to  commercial  fruit  production,  thirty-seven  thousand 
dollars,  five  thousand  dollars  of  which  sum  may,  in  the  discretion  of  the 
Secretary,  be  expended  in  cooperation  with  the  experiment  station  of  the 
State  of  California  for  studying  the  nature  of  the  phylloxera,  Anaheim,  and 
other  diseases  of  vines,  and  for  ascertaining  the  best  means  for  protecting 
vineyaiTls  against  their  ravages. 

Botanical  Investigations  and  Experiments  :  Investigations  relating  to 
medicinal,  poisonous,  fiber,  and  other  economic  plants,  seeds,  and  weeds;  the 
collection  of  plants,  traveling  expenses,  and  express  and  freight  charges ;  for 
all  necessary  office  fixtures ;  the  purchase  of  paper  and  all  other  necessary 
supplies,  materials,  and  apparatus ;  for  rent  and  ordinary  repairs  of  a  build- 
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ing  for  office  and  laboratory  purposes,  not  to  exceed  three  thousand  dollars ;  ^ 
for  gas  and  electric  current ;  for  telegraph  and  telephone  service ;  for  the 
employment  of  investigators,  local  and  special  agents,  clerks,  assistants,  and 
student  scientific  aids  at  an  annual  salary  of  four  hundred  and  eighty  dollars 
each,  and  other  labor  in  conducting  exiDeriments  in  the  city  of  Washington 
and  elsevchere ;  and  in  collating,  digesting,  reporting,  and  illustrating  the 
result  of  such  experiments ;  subscriptions  to  and  purchase  of  botanical  pub¬ 
lications  for  use  in  the  division ;  and  the  preparation,  illustration,  and  publi¬ 
cation  of  reports ;  to  investigate  and  publish  reports  upon  the  useful  plants 
and  plant  cultures  of  the  tropical  territory  of  the  United  States,  and  to 
investigate,  report  upon,  and  introduce  other  plants  promising  to  be  valuable 
for  the  tropical  territory  of  the  United  States,  such  plants  and  botanical  and 
agricultural  information  when  secured  to  be  made  available  for  the  work 
of  agricultural  exi^eriment  stations  and  schools ;  to  investigate  the  varieties 
of  cereals  grown  in  the  United  States  or  suitable  for  introduction,  in  order  to 
standardize  the  naming  of  varieties  as  a  basis  for  the  experimental  work  of 
the  State  experiment  stations,  and  as  an  assistance  in  commercial  grading, 
and  to  investigate,  in  cooperation  with  the  Bureau  of  Chemistry,  the  cause  of 
deterioration  of  export  grain,  particularly  in  oceanic  transit,  and  devise  means 
of  preventing  losses  from  those  causes,  sixty-five  thousand  dollars. 

Geass  and  Foeage-plant  Investigations  :  To  enable  the  Secretary  of  Agri¬ 
culture  to  conduct  investigations  of  grasses,  forage  plants,  and  animal  foods 
in  cooperation  with  other  divisions  of  the  Department ;  to  collect  and  purchase 
seeds,  roots,  and  specimens  of  valuable  economic  grasses  and  forage  plants  for 
investigation ;  experimental  cultivation  and  distribution,  and  for  experiments 
and  reports  upon  the  best  methods  of  extirpating  Johnson  and  other  noxious 
and  destructive  grasses ;  to  purchase  tools,  all  necessary  office  fixtures,  mate¬ 
rials,  apparatus,  and  supplies ;  to  pay  freight,  express  charges,  and  traveling 
expenses ;  for  telegraph  and  telephone  service ;  for  gas  and  electric  currents ; 
for  the  employment  of  local  and  special  agents,  clerks,  assistants,  and  scientific 
student  aids  at  an  annual  salary  of  four  hundred  and  eighty  dollars  each,  and 
other  labor  required  in  conducting  experiments  in  the  city  of  Washington  and 
elsewhere ;  rent  and  repairs  of  a  building  not  to  exceed  one  thousand  two  hun¬ 
dred  dollars  per  annum  ;  to  prepare  drawings  and  illustrations  for  circulars, 
reports,  and  bulletins ;  and  the  agricultural  experiment  stations  are  hereby 
authorized  and  directed  to  cooperate  with  the  Secretaiy  of  Agriculture  in  estab¬ 
lishing  and  maintaining  experimental  grass  stations,  for  determining  the  best 
methods  of  caring  for  and  improving  meadows  and  grazing  lands,  the  use  of 
different  grasses  and  forage  plants,  and  their  adaptability  to  various  soils  and 
climates,  the  best  native  and  foreign  species  for  reclaiming  overstocked  ranges 
and  pastures,  for  renovating  worn-out  lands,  for  binding  drifting  sands  and 
washed  lands,  and  for  turfing  lawns  and  pleasure  grounds,  and  for  solving  the 
various  forage  problems  presented  in  the  several  sections  of  our  country,  thirty- 
five  thousand  dollars.  *  .  *  * 

Purchase  and  Disteibution  of  Valuable  Seeds  :  For  the  purchase,  propa¬ 
gation,  testing,  and  distribution  of  valuable  seeds,  bulbs,  trees,  shrubs,  vines, 
cuttings,  and  plants ;  for  rent  of  building,  not  to  exceed  three  thousand  dollars ; 
the  employment  of  local  and  special  agents,  clerks,  assistants,  and  other  labor 
required,  in  the  city  of  Washington  and  elsewhere ;  all  necessary  office  fixtures 
and  supplies,  fuel,  transporation,  paper,  twine,  gum,  printing,  postal  cards,  gas, 
and  electric  current ;  traveling  expenses,  and  all  necessary  material  and  repairs 
for  putting  up  and  distributing  the  same,  and  to  be  distributed  in  localities 
adapted  to  their  culture,  two  hundred  and  ninety  thousand  dollars,  of  which 
amount  not  more  than  forty -eight  thousand  dollars  shall  be  exiiended  for  labor 


FEDERAL  LEGISLATION. 


247 


in  the  city  of  T^'ashington,  District  of  Colnmbin,  and  not  less  than  two  hundred 
and  ten  thousand  dollars  shall  be  allotted  for  Congressional  distribution. 
-1-  -t  -1:  Provided  further,  That  thirty  thousand  dollars  of  the  sum  thus  appro¬ 
priated,  or  so  much  thereof  as  the  Secretary  of  Agricult-ure  shall  direct,  may  be 
used  to  collect,  purchase,  test,  propagate,  and  distribute  rare  and  valuable 
seeds,  bulbs,  trees,  shrubs,  vines,  cuttings,  and  plants  from  foreign  countries 
for  experiments  with  reference  to  their  introduction  into  this  country ;  and  the 
seeds,  bulbs,  trees,  shiubs,  vines,  cuttings,  and  plants  thus  collected,  purchased, 
tested,  and  propagated  shall  not  be  included  in  general  distribution,  but  shall 
be  used  for  experimental  tests  to  be  carried  on  with  the  cooperation  of  the  agri¬ 
cultural  experiment  stations. 

Bueeau  of  Chemistry:  *  *  To  study,  in  collaboration  with  the  Weather 

Bureau  and  agricultural  experiment  stations,  the  influence  of  environment  upon 
the  chemical  composition  of  wheat  and  other  cereals,  with  especial  reference  to 
the  variation  in  the  content  of  gluten  and  the  suitability  of  barley  for  brewing 
and  other  purposes. 

To  investigate  the  chemical  composition  of  sugar-producing  plants  in  the 
United  States  and  its  possessions,  and,  in  collaboration  with  the  Weather 
Bureau  and  agricultural  experiment  stations,  to  study  the  effects  of  environment 
upon  the  chemical  composition  of  sugar-producing  plants,  especially  with  refer¬ 
ence  to  their  content  of  available  sugar,  seventy  thousand  five  hundred  dollars : 
Provided,  That  fifteen  thousand  dollars  thereof  shall  be  used  exclusively  for  the 
purpose  of  investigating,  determining,  and  reporting  the  proper  treatment  and 
process  in  order  to  secure  uniform  grade  and  quality  of  first-class  table  sirup,  of 
which  sum  ten  thousand  dollars  shall  be  immediately  available :  Provided,  That 
if  found  necessary,  twelve  hundred  dollars  of  the  amount  hereby  appropriated 
may  be  used  for  the  purchase  and  installment  of  a  new  boiler  in  the  Bureau  of 
Chemistry. 

REGULATIONS  OF  THE  POST-OFFICE  DEPARTMENT  CONCERNING 
AGRICULTURAL  EXPERIMENT  STATION  PUBLICATIONS. 

Section  372  of  the  Postal  Laws  and  Kegulations  of  the  United 
States  reads  as  follows:  Eegiilations  for  free  transmission  of  bnlle- 
tins  and  reports  [under  the  act  of  Congress  of  March  2,  1887]  are 
prescribed  as  follows : 

(1)  Any  claimant  of  the  privilege  must  apply  for  authority  to  exercise  it  to 
the  Postmaster-General,  stating  the  date  of  the  establishment  of  such  station, 
its  proper  name  or  designation,  its  official  organization,  and  the  names  of  its 
officers ;  the  name  of  the  university,  college,  school,  or  institution  to  which  it  is 
attached,  if  any,  the  legislation  of  the  State  or  Territory  providing  for  its 
establishment,  and  any  other  granting  it  the  benefits  of  the  provision  made  by 
Congress  as  aforesaid  (accompanied  by  a  copy  of  the  act  or  acts),  and  whether 
any  other  such  station  in  the  same  State  or  Territory  is  considered,  or  claims 
to  be,  also  entitled  to  the  privilege ;  and  also  the  place  of  its  location  and 
the  name  of  the  post-office  where  the  bulletins  and  reports  will  be  mailed.  The 
application  must  be  signed  by  the  officer  in  charge  of  the  station. 

(2)  If  such  application  be  allowed  after  examination  by  the  Department,  the 
postmaster  at  the  proper  office  will  be  instructed  to  admit  such  bulletins  and 
reiiorts  to  the  mails  in  compliance  with  these  regulations,  and  the  officer  in 
charge  of  the  station  will  be  notified  thereof. 

(3)  Only  such  bulletins  or  reports  as  shall  have  been  issued  after  the  station 
became  entitled  to  the  benefits  of  the  act  can  be  transmitted  free,  and  such 
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bulletins  or  reports  may  be  inclosed  in  envelopes  or  vrrappers,  sealed  or  unsealed. 
On  the  exterior  of  every  envelope,  wrapper,  or  package  must  be  written  or 
printed  the  name  of  the  station  and  place  of  its  location,  the  designation  of  the 
inclosed  bulletin  or  report,  and  the  word  “  Free  ”  over  the  signature  or  fac¬ 
simile  thereof,  of  the  officer  in  charge  of  the  station,  to  be  affixed  by  himself  or 
by  some  one  duly  deputed  by  him  for  that  purpose.  There  may  also  be  written 
or  printed  upon  the  envelope  or  wrapper  a  request  that  the  postmaster  at  the 
office  of  delivery  will  notify  the  mailing  station  of  the  change  of  address  of  the 
addressee,  or  other  reason  for  inability  to  deliver  the  same,  and  upon  a  bulk 
package  a  request  to  the  postmaster  to  open  and  distribute  the  “  franked  ”  mat¬ 
ter  therein  in  acc-ordance  with  the  address  thereon. 

Bulletins  published  by  the  United  States  Department  of  Agriculture  and 
analogous  to  those  of  the  station,  and  entitled  to  be  mailed  free  under  the  pen¬ 
alty  envelope  of  that  Department,  may  also  be  adopted  and  mailed  by  the 
several  stations,  with  their  own  publications,  under  the  same  regulations,  and 
any  bulletins  or  reports  mailable  free  by  any  agricultural  experiment  station 
under  these  regulations  may  be  so  mailed  by  any  other  station  having  free- 
mailing  authority. 

If  such  station’s  annual  reports  be  printed  by  State  authority,  and  consist  in 
part  of  matter  relating  to  the  land-grant  college  to  which  such  station  is 
attached,  then  said  report  may  be  mailed  free  entire  by  the  director  of  the 
station ;  provided,  in  his  judgment,  the  whole  consists  of  useful  information 
of  an  agi-icultural  character. 

(4)  The  bulletins  may  he  mailed  to  the  stations,  newspapers,  or  persons  to 
whom  they  are  by  the  foregoing  act  authorized  to  be  sent,  and  the  annual 
reports  to  any  address  within  the  United  States,  Canada,  Mexico,  or  Hawaiian 
Kingdom  (Sandwich  Islands),  but  not  to  other  foreign  countries,  free  of 
postage. 

An  order  of  the  Postmaster-General  dated  January  3,  1899,  provides  “  That 
any  article  entitled  to  transmission  free  of  postage  in  the  domestic  mails  of 
the  United  States,  either  in  a  ‘  penalty  ’  envelope  or  under  a  duly  authorized 
‘  frank,’  shall  be  entitled  likewise  to  transmission  by  mail  free  of  postage 
between  places  in  Hawaii,  Cuba,  Porto  Rico,  and  the  Philippine  Islands ;  from 
the  United  States  to  those  islands,  and  from  those  islands  to  the  United  States.” 

Among  rulings  on  matters  of  detail  the  following  are  the  most  important: 

In  sending  out  bulletins  from  an  agricultural  experiment  station  it  is  per¬ 
missible  to  inclose  postal  cards  to  enable  correspondents  of  the  station  to 
acknowledge  the  receipt  of  its  publications  and  to  request  their  continuous 
transmission. 

“  Copies  of  the  reports  or  bulletins  of  the  agricultural  experiment  stations, 
which  are  purchased,  paid,  or  subscribed  for,  or  otherwise  disix)sed  of  for 
gain,  when  sent  in  the  mails,  are  not  entitled  to  free  carriage  under  the  ‘  frank  ’ 
of  the  director  of  the  station.” 

Station  bulletins  and  reports,  consisting  of  typewritten  matter  duplicated  on 
a  mimeograph  or  other  duplicating  machine,  “  retain  their  character  as  free 
matter  when  properly  franked  by  the  director  of  the  station.” 

Cards  upon  which  are  printed  bulletins  issued  by  agricultural  experiment 
stations  established  under  the  provisions  of  the  act  of  March  2,  1887,  may  be 
sent  openly  in  the  mails,  free  of  postage,  provided  the  address  side  of  such 
cards  bears  the  indicia  prescribed  in  paragraph  3,  section  517,  Postal  Laws  and 
Regulations,  for  envelopes  used  by  the  experiment  stations  referred  to  in  mail¬ 
ing  copies  of  their  bulletins  and  reports. 

Reports  of  State  boards  of  agriculture  or  other  State  boards,  commissioners, 


FEDERAL  LEGISLATION. 


249 


or  officers,  even  though  they  contain  station  bulletins  and  reports,  can  not  be 
sent  free  through  the  mails  under  the  frank  of  the  director  of  the  station. 

The  catalogue  of  tlie  college  of  which  the  station  is  a  department  can  not  be 
sent  free  through  the  mails  under  the  frank  of  the  director  of  the  station, 
whether  said  catalogue  is  published  separately  or  is  bound  together  with  a 
station  publication. 

BULINGS  OF  THE  THEASHHY  DEPARTMENT  AFFECTING  AGRI¬ 
CULTURAL  EXPERIMENT  STATIONS. 

From  copies  of  letters  addressed  to  the  Secretary  of  the  Treasury 
and  others  by  the  First  Comiitroller  of  the  Treasury,  relating  to  the 
construction  of  the  act  of  Congress  of  March  2,  1887,  and  acts  supple¬ 
mentary  thereto,  the  following  digest  has  been  prepared  for  the  use 
of  the  stations.  The  sections  are  those  of  the  act,  the  dates  those  of 
the  decisions  by  the  Comptroller : 

Section  3 — January  30,  1888. 

That  the  annual  financial  statement  of  the  stations,  with  vouchers,  should  not 
be  sent  to  the  Treasury  Department,  hut  that  a  copy  simply  of  the  report  that  is 
made  to  the  governor  is  to  be  sent  to  the  Secretary  of  the  Treasury. 

Section  3 — January  31,  1888. 

First.  That  the  Treasury  Department  will  not  require  officers  of  experi¬ 
ment  stations  to  do  or  perform  anything  not  specificalp"  required  by  said  bill. 

Second.  That  the  Secretary  of  the  Treasury  is  not  required  to  take  a  bond 
of  the  officers  of  said  stations  for  the  money  paid  over  under  the  provisions 
of  said  act. 

Third.  That  no  reports  will  be  required  from  the  stations  directly  to  the 
Secretary  of  the  Treasury ;  but  the  governor  of  the  State  must  send  to  the 
Secretary  of  the  Treasury  a  copy  of  the  report  made  to  him  by  the  colleges 
or  stations. 

Section  4 — December  1G,  1895. 

The  Solicitor  of  the  Treasury  writes :  “  I  am  of  the  opinion  that  there  is  no 
authority  for  an  agricultural  experiment  station  to  sell  its  bulletins  outside  of 
the  State  or  Territory.  Congress  appropriates  for  the  publication  and  free  dis¬ 
tribution  of  the  bulletins,  and  neither  expressly  nor  by  necessary  implication 
authorizes  their  sale.” 

Section  G — August  2,  1888. 

The  fiscal  year  commences  on  the  1st  day  of  July,  corresponding  with  the 
fiscal  year  of  the  Government. 

An  agricultural  station  entitled  to  the  benefits  of  said  appropriations  made  by 
Congress  can  anticipate  the  payment  to  be  made  July  1,  and  make  contracts  of 
purchases  prior  to  that  time,  if  it  shall,  be  necessary  to  carry  on  the  work  of  the 
station.  Of  course,  no  portion  of  said  appropriations  paid  in  quarterly  install¬ 
ments  can  be  drawn  from  the  Treasury  unless  needed  for  the  purposes  indicated 
in  the  act ;  and  so  much  of  what  is  so  drawn  as  may  not  have  been  expended 
within  the  j^ear  must  be  accounted  for  as  part  of  the  appropriation  for  the 
following  year. 
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Section  8 — Januaey  30,  1SS8. 

The  State  of  Ne^Y  York  ought  to  desiguate  whether  to  the  college  or  to  the 
station  or  to  both  it  desires  the  appropriation  to  be  applied.  The  eighth  section 
of  the  act  seems  to  authorize  the  State  to  apply  such  benefits  to  experimental 
stations  it  may  have  established  as  it  desires. 

Where  there  are  no  experimental  stations  connected  with  the  colleges,  the  legis¬ 
latures  of  such  States  must  connect  the  agricultural  experiment  station  with 
the  colleges  already  established  under  the  act  of  July  2,  1862 ;  there  is  no 
authority  in  the  act  authorizing  the  establishment  of  agricultural  experiment 
stations  independent  of  said  colleges. 

The  act  contemplates  that  where  stations  have  already  been  established  dis¬ 
connected  from  the  colleges,  the  legislatures  of  such  States  may  make  such  pro¬ 
visions  in  regard  thereto  as  they  may  deem  proper ;  but  it  does  not  authorize 
the  establishment  of  stations  except  in  connection  with  the  colleges  that  were 
at  that  time  or  might  hereafter  be  established  under  the  act  of  July  2,  1862. 

Section  8— -Febeuary  14,  1888. 

Where  there  is  an  agricultural  college  or  station  which  may  have  been  estab¬ 
lished  by  State  authority  and  is  maintained  by  the  State,  the  eighth  section  of 
the  above  act  would  authorize  the  State  to  designate  the  station  to  which  it 
desired  the  appropriation  to  be  applied,  whether  to  one  or  more,  or  all,  and  the 
Secretary  of  the  Treasury  should  make  the  payment  under  the  appropriation  to 
whichever  one  the  State  might  desire. 

Sections  1  and  S — Feeruaky  15,  1888. 

(1)  When  an  agricultural  college  or  station  has  been  established  under  the 
act  of  July  2,  1862,  each  college  is  entitled  to  the  benefits  of  the  provisions  of 
said  act  (i.  e.,  of  March  2,  1877). 

(2)  In  a  State  where  an  agricultural  college  has  been  established  under  the 
act  of  July  2,  1862,  and  agricultural  stations  have  also  been  established,  either 
under  the  act  of  July  2,  1862,  or  by  State  authority,  before  March  2,  1887,  the 
legislature  of  such  State  shall  determine  which  one  of  said  institutions,  or  how 
many  of  them,  shall  receive  the  benefits  of  the  act  of  March  2,  1887. 

(3)  If  the  legislature  of  any  State  in  which  an  agricultural  college  has  been 
established  under  the  act  of  July  2,  1862,  desires  to  establish  an  agricultural 
station  \vhich  shall  be  entitled  to  the  benefits  of  said  act,  it  must  establish  such 
station  in  connection  with  said  college. 

Proviso  to  Sections  1  and  8 — December  7,  1888. 

It  is  within  the  power  of  the  legislature  of  any  State  that  has  accepted  the 
provisions  of  said  act  of  March  2,  1887,  to  dispose  of  the  amount  appropriated 
by  Congress  for  said  station  to  either  one  or  ail  of  the  agricultural  colleges  or 
stations  which  may  have  been  established  in  said  State  by  virtue  of  either  the 
provisions  of  the  act  of  July  2,  1862,  or  the  provisions  of  said  eighth  section  of 
the  act  of  March  2,  1887. 

The  whole  responsibility  rests  upon  the  State  legislature  as  to  how  the  fund 
appropriated  by  Congress  shall  be  distributed  among  these  various  institutions 
of  the  State,  provided  there  is  one  or  jiiore  agricultural  colleges  with  which  an 
agricultural  station  is  connected,  or  one  or  more  agricultural  stations. 
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RULINGS  OF  THE  DEPARTMENT  OF  AGRICULTURE  ON  THE 

WORK  AND  EXPENDITURES  OF  AGRICULTURAL  EXPERIMENT 

STATIONS. « 

In  connection  with  examinations  of  the  work  and  expenditures  of 
the  agricultural  experiment  stations  established  in  accordance  with 
the  act  of  Congress  of  March  2,  1887,  under  authority  given  to  the 
Secretary  of  Agriculture  by  Congress,  questions  have  arisen  which 
have  seemed  to  make  it  advisable  to  formulate  the  views  of  this  De¬ 
partment  on  certain  matters  affecting  the  management  of  the  sta¬ 
tions  under  that  act.  The  statements  given  below  liaA^e  therefore 
been  prepared  to  cover  the  j^oints  which  seem  to  require  special  atten- 
.  tion : 

EXPENDITURES  FOR  PERMANENT  SUBSTATIONS. 

This  Department  holds  that  the  expenditure  of  funds  appropriated  in  aecord- 
"ance  u'ith  the  provisions  of  the  act  of  Congress  of  March  2,  1887,  for  the  main¬ 
tenance  of  permanent  substations  is  contrary  to  the  spirit  and  intent  of  said 
act.  The  act  provides  for  an  experiment  station  in  each  State  and  Territory, 
‘’which,  except  in  cases  specified  in  the  act,  is  to  be  a  department  of  the  college 
established  under  the  act  of  Congress  of  July  2,  1802.  The  objects  of  the  sta¬ 
tions,  as  defined  in  the  first-mentioned  act,  are  evidently  of  such  a  character  as 
to  necessitate  the  services  of  scientific  and  expert  workers.  Most  of  the  lines 
of  investigation  named  in  the  act  are  general,  rather  than  local,  and  involve 
scientific  equipment  and  work,  it  is  obviously  the  intent  that  the  stations 
established  under  this  act  shall  carry  on  important  investigations  which  shall 
be  of  general  benefit  to  the  agriculture  of  the  several  States  and  Territories. 
The  sum  of  $15,000,  which  is  annually  appropriated  l)y  Congress  under  this  act 
for  each  station,  is  only  surficient  to  carry  out  a  limited  number  of  investiga¬ 
tions  of  the  kind  contemplated  by  the  act. 

As  the  work  of  the  stations  in  the  different  States  has  developed,  it  has  been 
found  necessary  to  limit,  rather  than  expand,  the  lines  of  work  of  the  individual 
stations.  Thorough  work  in  a  few  lines  has  been  found  much  more  effective 
and  productive  of  more  useful  results  than  small  investigations  in  numerous 
lines.  When  we  consider  the  nature  of  the  investigations,  the  amount  of  money 
provided  for  the  work  of  each  station,  and  the  fact  that  the  act  expressly  pro¬ 
vides  for  only  a  single  station  in  connection  with  each  college,  it  becomes  very 
clear  that  expenditures  such  as  are  necessary  to  effectually  maintain  permanent 
substations  ought  not  to  be  made  from  the  funds  granted  by  Congress  to  the 
States  and  Territories  for  experiment  stations.  The  maintenance  of  permanent 
substations,  as  a  rule,  involves  the  erection  of  buildings  and  the  making  of  other 
permanent  impi'ovements.  The  sums  of  money  which  can  be  expended  for  per¬ 
manent  improvements  under  the  act  of  Congress  aforesaid  are  so  small  that  it 
is  clear  they  were  not  intended  to  meet  the  needs  of  more  than  one  station  in 
each  State  and  Territory. 

When  the  legislature  of  a  State  or  Territoiy  has  given  its  assent  to  the  pro¬ 
visions  of  the  act  of  Congress  of  March  2,  1887,  and  has  designated  the  institu¬ 
tion  which  shall  receive  the  lienefits  of  said  act,  it  would  seem  to  have  exhausted 
its  powers  in  the  matter.  The  responsibility  for  the  maintenance  of  an  experi- 
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ment  station  under  said  act  devolves  upon  tbe  governing  board  of  tbe  institution 
thus  designated.  If  tbe  legislature  of  tbe  State  or  Territory  sees  fit  to  provide 
funds  for  tbe  equipment  and  maintenance  of  other  experiment  stations  and  to 
put  tbem  under  tbe  c*ontrol  of  tbe  same  governing  board,  well  and  good,  but  tbis 
does  not  in  any  way  diminish  the  responsibility  of  tbe  board  to  administer  tbe 
funds  granted  by  Congress  in  accordance  with  tbe  provisions  of  said  act. 

The  wisdom  of  Congress  in  limiting  tbe  number  of  stations  to  be  established 
in  each  State  and  Territory  under  tbe  aforesaid  act  has  been  clearly  shown  by 
tbe  experience  of  tbe  few  States  and  Territories  which  have  attempted  tbe  main¬ 
tenance  of  substations  with  tbe  funds  granted  under  said  act.  Tbe  expense  of 
maintaining  substations  has,  as  a  rule,  materially  weakened  the  central  station, 
and  tbe  investigations  carried  on  at  tbe  substations  have  been  superficial  and 
temporary.  It  is  granted  that  in  many  States  and  Territories  more  than  one 
agricultural  experiment  station  might  do  useful  work,  and  in  some  States  more 
than  one  station  lias  already  been  successfully  maintained ;  but  in  all  these  cases 
tbe  State  has  given  funds  from  its  own  treasury  to  supplement  those  given  by 
Congress.  It  is  also  granted  that  experiment  stations  established  under  said 
act  of  Congress  and  having  no  other  funds  than  those  provided  by  that  act  will 
often  need  to  carry  on  investigations  in  different  localities  in  their  respective 
States  and  Territories,  but  it  is  held  that  this  should  be  done  in  such  a  way  as 
will  secure  tbe  thorough  supervision  of  such  investigations  by  the  expert  officers 
of  tbe  station  and  that  arrangements  for  such  experimental  inquiries  should  not 
be  of  so  permanent  a  character  as  to  prevent  tbe  station  from  shifting  its  work 
from  place  to  place  as  circumstances  may  require,  nor  involve  tbe  expenditure 
of  funds  in  such  amounts  and  in  such  ways  as  will  weaken  tbe  work  of  tbe  sta¬ 
tion  as  a  whole. 

?  As  far  as  practicable,  the  cooperation  of  individuals  and  communities  benefited 
by  these  special  investigations  should  be  sought,  and  if  necessary  tbe  aid  of  tbe 
States  invoked  to  carry  on  enterprises  too  great  to  be  successfully  conducted 
within  the  limits  of  tbe  appropriation  granted  by  Congress  under  tbe  act 
aforesaid. 

PURCHASE  OR  RENTAL  OF  LANDS  FOR  AGRICULTURAL  EXPERIMENT  STATIONS. 

This  Department  bolds  that  tbe  purchase  or  rental  of  lands  by  tbe  experiment 
stations  from  tbe  funds  appropriated  in  accordance  with  tbe  provisions  of  tbe 
act  of  Congress  of  IMarcb  2,  1887,  is  contrary  to  tbe  spirit  and  intent  of  said 
act.  Tbe  act  provides  for  “  paying  tbe  necessary  expenses  of  conducting  investi¬ 
gations  and  experiments  and  printing  and  distributing  tbe  results.  *  *  * 

Provided,  however,  That  out  of  tbe  first  annual  appropriation  so  received  by 
any  station  an  amount  not  exceeding  one-fifth  may  be  expended  in  tbe  erection, 
enlargement,  or  repair  of  a  building  or  buildings  necessary  for  carrying  on  tbe 
work  of  such  stations  ;  and  thereafter  an  amount  not  exceeding  5  per  centum  of 
such  annual  appropriation  may  be  so  expended.”  Tbe  only  reference  to  land 
for  tbe  station  in  tbe  act  is  in  section  8,  where  State  legislatures  are  authorized 
to  apply  appropriations  made  under  said  act  to  separate  agricultural  colleges 
or  schools  established  by  tbe  State  “  which  shall  have  connected  therewith  an 
experimental  farm  or  station.”  Tbe  strict  limitation  of  tbe  amount  provided 
for  buildings  and  the  absence  of  any  provision  for  tbe  purchase  or  rental  of 
lands,  when  taken  in  connection  with  the  statement  in  tbe  eighth  section,  which 
treats  tbe  farm  as  in  a  sense  a  necessary  adjunct  of  tbe  educational  institution 
to  which  tbe  whole  or  a  part  of  tbe  funds  appropriated  in  accordance  with  said 
act  might  in  certain  cases  be  devoted,  point  to  tbe  conclusion  that  it  was 
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expected  that  the  institution  of  which  the  station  is  a  department  would  supply 
the  land  needed  for  experimental  purposes  and  that  charges  for  the  purchase 
or  rental  of  lands  would  not  be  made  against  the  funds  provided  by  Congress 
for  the  experiment  station.  This  conclusion  is  reenforced  by  consideration 
of  a  wise  and  economic  ix)licy  in  the  management  of  agricultural  experiment 
stations,  especially  as  relating  to  cases  in  which  it  might  be  desirable  for  the 
station  to  have  land  for  experimental  purposes  in  different  localities.  The 
investigations  carried  on  by  the  stations  in  such  cases  being  for  the  direct 
benefit  of  agriculture  in  the  localities  where  the  work  is  done,  it  seems  only 
reasonable  that  persons  or  communities  whose  interests  will  be  advanced  by 
the  station  work  should  contribute  the  use  of  the  small  tracts  of  land  which 
will  be  required  for  experimental  purjxsses.  Experience  shows  that  in  most 
cases  the  stations  have  had  no  difficulty  in  securing  such  land  as  they  needed, 
without  expense,  and  it  is  believed  that  this  may  be  done  in  every  case  without 
injuriously  affecting  the  interests  of  the  stations. 

EXPENDITURES  BY  AGRICULTURAL  EXPERIMENT  STATIONS  FOR  CARRYING  ON  FARM 

OPERATIONS. 

This  Department  holds  that  expenses  incurred  in  conducting  the  operations 
of  farms,  whether  the  farms  are  connected  with  institutions  established  under 
the  act  of  Congress  of  July  2,  1862,  or  not,  are  not  a  proper  charge  against 
the  funds  appropriated  by  Congress  for  agricultural  experiment  stations  in 
accordance  with  the  act  of  Congress  of  March  2,  1887,  unless  such  operations 
definitely  constitute  a  part  of  agricultural  investigations  or  experiments  planned 
and  conducted  in  accordance  with  the  terms  of  the  act  aforesaid,  under 
rules  and  regulations  prescribed  by  the  governing  board  of  the  station.  The 
performance  of  ordinary  farm  operations  by  an  experiment  station  does  not 
constitute  experimental  work.  Operations  of  this  character  by  an  experiment 
station  should  be  confined  to  such  as  are  a  necessary  part  of  experimental 
inquiries.  Carrying  on  a  farm  for  profit  or  as  a  model  farm,  or  to  secure 
funds  which  may  be  afterwards  devoted  to  the  erection  of  buildings  for  experi¬ 
ment  station  puriioses,  to  the  further  development  of  experimental  investiga¬ 
tion,  or  to  any  other  purpose,  however  laudable  and  desirable,  is  not  contemplated 
by  the  law  as  a  part  of  the  functions  of  an  agricultural  experiment  station 
established  under  the  act  of  Congress  of  March  2,  1887.  Section  5  of  that  act 
plainly  limits  the  expenditures  of  funds  appropriated  in  accordance  with  said 
act  to  “  the  necessary  expenses  of  conducting  investigations  and  experiments 
and  printing  and  distributing  the  results.” 

FUNDS  ARISING  FROM  THE  SALE  OF  FARM  PRODUCTS  OR  OTHER  PROPERTY  OF  AN 
AGRICULTURAL  EXPERIMENT  STATION. 

This  Department  holds  that  moneys  received  from  the  sales  of  farm  products  or 
other  property  in  the  possession  of  an  agricultural  experiment  station  as  the 
result  of  expenditures  of  funds  received  by  the  station  in  accordance  with  the  act 
of  Congress  of  March  2,  1887,  rightfully  belong  to  the  experiment  station  as  a 
department  of  the  college  or  other  institution  with  which  it  is  connected,  and 
may  be  expended  in  accordance  with  the  laws  or  regulations  governing  the 
financial  transactions  of  the  governing  board  of  the  station,  provided,  however, 
that  all  expenses  attending  such  sales,  including  those  attending  the  delivery  of 
the  property  into  the  possession  of  the  purchaser,  should  be  deducted  from  the 
gross  receipts  from  the  sales  and  should  not  be  made  a  charge  against  the  funds 
appropriated  by  Congress. 
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LIMIT  OF  EXPENDITITEF.S  OF  EXPERIMENT  STATIONS  DLTiING  ONE  FISCAL  TnEAR. 

This  Department  holds  that  expenses  incurred  by  an  agricultural  experiment 
station  in  any  one  fiscal  year  to  be  paid  from  the  funds  provided  under  the  act  of 
Congress  of  March  2,  1887,  should  not  exceed  the  amount  ai)propriated  to  the 
station  by  Congress  for  that  year,  and  especially  that  all  personal  services 
should  be  paid  for  out  of  the  appropriation  of  the  year  in  which  they  were  per¬ 
formed,  and  that  claims  for  compensation  for  such  services  can  not  properly  be 
paid  out  of  the  appropriations  for  succeeding  years.  The  several  appropriations 
for  experiment  stations  under  the  aforesaid  act  are  for  one  year  only,  and  officers 
of  experiment  stations  have  no  authority  to  contract  for  expenditures  beyond 
the  year  for  which  Congress  has  made  appropriations. 

This  is  plainly  implied  in  the  act  aforesaid,  inasmuch  as  section  6  provides 
that  unexpended  balances  shall  revert  to  the  Treasury  of  the  United  States,  “  in 
order  that  the  amount  of  money  appropriated  to  any  station  shall  not  exceed  the 
amount  actually  and  necessarily  required  for  its  maintenance  and  support.” 
The  annual  financial  report  rendered  in  the  form  prescribed  by  this  Department 
should  in  every  case  include  only  the  receipts  and  expenditures  of  the  fiscal 
year  for  which  the  report  is  made. 

EXPENDITURES  BY  AGRICULTURAL  EXPERIMENT  STATIONS  FOR  A  WATER  SYSTEM  TO  BE 
CHARGED  UNDER  “BUILDINGS  AND  REPAIRS.” 

This  Department  holds  that  expenditures  by  agricultural  experiment  stations 
from  the  funds  appropriated  in  accordance  with  the  act  of  Congress  of  March  2, 
3887,  for  the  construction  of  wells,  cisterns,  ponds,  or  other  reservoirs  for  the 
storage  of  water,  and  for  piping,  and  other  materials  for  a  system  of  storing 
and  distributing  water,  are  properly  charged,  under  abstract  18  in  the  schedule 
for  financial  reports  prescribed  by  this  Department,  as  being  for  improvements 
on  lands  which  have  hitherto  been  held  to  come  under  the  head  of  “  building 
and  repairs.”  The  fact  that  a  water  system  may  be  a  necessary  adjunct  of 
certain  experimental  inquiries  does  not  affect  the  case,  inasmuch  as  the  limita¬ 
tions  on  expenditures  for  imiirovements  contained  in  section  5  of  the  act  of  Con¬ 
gress  oC  March  2,  1887,  expressly  stipulate  that  these  improvements  shall  be 
such  as  are  necessary  for  carrying  on  the  work  of  the  station. 

EXPENDITURES  BY  AGRICULTURAL  EXPERIMENT  STATIONS  FOR  MEMBERSHU*  IN  AGRI¬ 
CULTURAL  AND  OTtlER  ORGANIZATIONS. 

This  Department  holds  that  membership  fees  in  associations  and  other  organi¬ 
zations  are  not  a  proper  charge  against  the  funds  appropriated  by  Congress  in 
accordance  with  the  act  of  March  2,  1887,  except  in  the  case  of  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations,  which  is  held  to  be 
an  essential  part  of  the  system  of  experiment  stations  established  under  said 
act. 


THE  BORROWING  OF  MONEY  TO  PAY  THE  EXPENSES  OF  AGRICULTURAL  EXPERIMENT 

STATIONS. 

This  Department  holds  that  experiment  station  officers  have  no  authority  to 
borrow  money  to  be  repaid  out  of  appropriations  made  under  the  act  of  Congress 
of  March  2,  1887,  and  that  charges  for  interest  can  not  properly  be  made  against 
funds  appropriated  under  that  act. 

A.  C.  True,  Director. 

Approved : 

J.  Sterling  Morton,  Secretary. 

Washington,  D.  C.,  March  10,  1896. 
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THE  USE  OF  EXPERIMENT  STATION  FUNDS  FOR  COT.LEGE  PURPOSES. 

This  Department  holds  that  no  portion  of  the  funds  appropriated  by  Congress 
in  accordance  ^yith  the  act  of  March  2,  1887,  can  legally  be  used,  either  directly 
or  indirectly,  for  paying  the  salaries  or  wages  of  professors,  teachers,  or  other 
persons  whose  duties  are  confined  to  teaching,  administration,  or  other  work  in 
connection  with  the  courses  of  instruction  given  in  the  colleges  with  which  the 
stations  are  connected  or  in  any  other  educational  institution  ;  nor  should  any 
other  expenses  connected  with  the  work  or  facilities  for  instruction  in  school  or 
college  courses  be  paid  from  said  fund.  In  case  the  same  persons  are  employed 
in  both  the  experiment  station  and  the  other  departments  of  the  college  with 
which  the  station  is  connected  a  fair  and  equitable  division  of  salaries  or  wages 
should  be  made,  and  in  case  of  any  other  expenditures  for  the  joint  benefit  of 
the  experiment  station  and  the  other  departments  of  the  college  the  aforesaid 
funds  should  be  charged  with  only  a  fair  share  of  such  expenditures. 

Respectfully,  A.  C.  True,  Director. 

Approved ; 

James  Wilson,  Secretary  of  Agriculture. 

Washington,  D.  C.,  October  25,  1897. 


THE  ASSOCIATION  OF  AMEEICAN  AGEICIJLTUEAL  COLLEGES  AND 
EXPEEIMEHT  STATIONS. 

OFFICERS. 

President. 

E.  B.  Yoorhees,  of  New  Jersey. 


Viee-P  residents. 

J.  C.  Hardy,  of  Mississippi.  C.  D.  Woods,  of  Maine. 

K.  L.  Butterfield,  of  Rhode  Island.  E.  R.  Nichols,  of  Kansas. 

E.  Davenport,  of  Illinois. 

Secrete  ry-Treasu  rer. 

J.  L.  Hills,  of  Vermont. 

Bibliographer. 

A.  C.  True,  of  Washington,  D.  C. 

Executive  Committee, 

H.  C.  White,  of  Georgia.  W.  H.  Jordan,  of  New  York. 

J.  L.  Snyder,  of  Michigan.  C.  F.  Curtiss,  of  lov/a. 

L.  H.  Bailey,  of  New  York. 

Sections. 

Section  on  College  Work  and  Administration :  R.  W.  Stimson,  of  Connecticut, 
chairman ;  K.  L.  Butterfield,  of  Rhode  Island,  sem’etary. 

Section  on  Experiment  Station  Work  :  H.  J.  Patterson,  of  Maryland,  chairman ; 
M.  A.  ScovELL,  of  Kentucky,  secretary. 

EIGHTEENTH  ANNUAL  CONVENTION. 

GENERAL  SESSION. 


The  eighteenth  annual  convention  of  this  association  was  held  in 
the  Chamberlain  Hotel,  at  Des  Moines,  Iowa,  November  1  to  3.  It 
was  the  first  meeting  under  the  new  constitution,  which  reduces  the 
number  of  sections  from  five  to  two,  and  the  advantage  of  the  new 
plan  was  veiy  marked  in  enabling  delegates  to  follow  the  discussions 
more  closely,  and  in  concentrating  the  deliberations  upon  questions 
relating  to  the  administration  of  the  colleges  and  stations,  their  gen¬ 
eral  management  and  methods  of  work.  The  two  sections  under  the 
present  constitution  are  (1)  on  college  work  and  administration,  and 
(2)  experiment  station  work. 

The  general  sessions  were  presided  over  by  Dr.  W.  O.  Thompson,  of 
the  University  of  Ohio,  who  delivered  the  customary  presidential 
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address.  This  dealt  Avitli  Some  Problems  in  the  Colleges  of  Agriculture- 
and  Mechanic  Arts,  and  gave  special  attention  to  the  agricultural 
])hase  of  their  Avork.  Among  the  problems  noted  were  the  conditions- 
in  the  agricultural  communities,  the  much-discussed  tendency  away 
from  the  farm,  and  the  lack  of  opportunity  Avhich  the  farmer’s  boy 
lias  for  indiAudual  initiatiA^e.  It  Avas  urged  that  farm  life  must  not 
be  the  refuge  of  necessity,  that  not  all  farmers’  sons  are  suited  to  be 
farmers  an}"  more  than  all  hiAv^^ers’  sons  are  suited  to  that  profession,, 
and  that  marked  changes  in  farming  haA^e  taken  place  in  recent 
years  Avhich  call  for  special  aptitude  and  training  quite  as  much  as- 
aiiA^  other  Avork  in  life.  It  Avas  pointed  out  that  intelligent  operation 
of  the  farm  is  noAv  necessary  for  any  margin  of  profit,  and  the  fallacy 
that  unintelligent  men  can  make  successful  farmers  or  satisfactory 
farm  laborers  Avas  denounced.  ‘‘  We  need  to  knoAv  thati  intelligence  on 
the  farm  Avill  produce  results  just  as  surely  as  elseAvhere,”  and  this 
leads  to  the  requirement  for  agricultural  education. 

Considering  first  the  agricultural  colleges,  AAdiich  Avas  the  starting 
point  of  education  in  agriculture,  it  Avas  pointed  out  that  these  insti¬ 
tutions  or  departments  liaA’e  been  Avorking  under  the  disadvantage 
of  too  little  money,  and  that  there  has  been  a  lack  of  appreciation 
that  agricultural  education  must  necessarily  be  a  A^ery  expensive 
form  of  education,  calling  for  extensiA^e  equipment  which  must  be 
maintained  at  considerable  outlaAq  and  other  items  not  commonly  met 
Avith  in  laborator}"  AAmrk.  A  plea  AA^as  made  for  the  introduction  of 
agriculture  into  the  rural  schools,  and  for  an  extension  department  of 
the  college  to  stimulate  interest  in  agricultural  education  in  the  rural 
communities.  The  agricultural  colleges  should  furnish  .the  inspira¬ 
tion  and  initiatiA^e  for  these  moA^ements,  and  there  is  need  of  conduct¬ 
ing  a  propaganda  in  their  interests  since  agriculture  differs  from 
other  industries  in  that  it  Avill  not  take  care  of  itself,  like  banking  or 
engineering.  The  speaker  held  that  the  problem  of  agricultural 
education  Avill  not  be  solved  until  the  agricultural  colleges  liaA^e  been 
brought  into  close  and  vital  relations  to  the  agricultural  populations.” 

The  report  of  the  executiA^e  committee,  submitted  by  Dr.  IT.  C. 
White,  chairman,  described  the  efforts  of  the  committee  in  behalf  of 
the  bills  for  establishing  the  mining  schools  at  the  land-grant  colleges, 
and  for  the  further  endoAvment  of  the  experiment  stations,  now  pend¬ 
ing  in  Congress,  and  the  conferences  of  the  committee  Avith  the  Sec¬ 
retary  of  Agriculture  and  other  officials  of  his  Department  relatiA^e 
to  cooperation  betAveen  the  Department  and  the  experiment  stations. 
The  report  led  to  the  discussion  of  the  relations  of  the  experiment 
stations  and  their  Avork  to  the  Department  of  Agriculture.  In  the 
course  of  the  discussion  a  resolution,  introduced  by  Dr.  AY.  H. 
Jordan,  of  NeAv  York,  recognized  the  mutually  advantageous  rela- 
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tions  between  the  Department  and  the  experiment  stations  of  the 
several  States,  but  recorded  the  belief  of  the  association  that  the 
continuation  and  development  of  these  relations  and  the  main¬ 
tenance  and  progress  of  efficient  research  in  agricultural  science 

demand  that  the  autonomy  and  paramount  j^osition  of  the  sta¬ 
tions  as  institutions  of  research  and  experimentation  be  inviolably 
maintained  within  their  respective  States,  in  accordance  with  the 
terms  and  spirit  of  the  Hatch  Act.”  The  resolution  instructed 
the  executive  committee  to  request  a  hearing  before  the  proper  com¬ 
mittees  of  Congress  for  the  purpose  of  presenting  the  work  and 
claims  of  the  experiment  stations,  in  order  that  Congress  may  be 
properly  informed  as  to  the  work  of  these  institutions  and  its  value 
to  agricultural  practice;  and,  furthermore,  to  continue  conferences 
Avith  the  Secretary  of  Agriculture  relatiA^e  to  cooperation  beDveen  his 
Department  and  the  stations. 

The  committee  on  the  collectiA^e  exhibit  of  the  agricultural  col¬ 
leges  and  experiment  stations  at  St.  Louis,  through  its  chairman.  Dr. 
W.  H.  Jordan,  presented  a  progress  report  briefly  enumerating  some 
of  the  features  relating  to  the  exhibit. 

There  was  the  usual  report  of  the  bibliographer,  by  Dr.  A.  C. 
True,  and  the  committee  on  indexing  agricultural  literature,  both 
of  Avhich  eniunerated  the  bibliographies  and  indexes  to  agricultural 
science  which  had  appeared  during  the  year;  and  the  committee  on 
methods  of  teaching  agriculture  presented  a  report  on  The  Teaching 
of  Agriculture  in  the  Kural  Schools,  with  a  syllabus  of  an  elementar}^ 
course  in  agriculture. 

The  report  of  the  committee  on  graduate  study  reaffirmed  the  plan 
of  conducting  a  graduate  summer  school  under  the  auspices  of  the 
association,  and  recommended  that  the  school  be  held  in  future 
eA^ery  tAVO  years,  beginning,  if  possible,  with  the  coming  summer. 
The  committee  Avas  empoAvered  to  arrange  for  the  holding  of  such 
schools,  and  each  agricultural  college  Avas  requested  to  make  an 
annual  contribution  of  $25  to  aid  in  their  maintenance. 

The  committee  on  uniform  fertilizer  and  feeding-stuff  laAvs  sub¬ 
mitted  a  brief  report  through  its  chairman.  Dr.  H.  J.  Wheeler,  Avhich 
dealt  in  part  Avith  the  question  of  nomenclature  in  reporting  the 
results  of  analysis ;  this  matter  AA^as  subsequent!}^  referred  to  a  special 
committee  to  cooperate  Avith  a  similar  committee  of  the  Association 
of  Official  Agricultural  Chemists. 

The  report  of  the  committee  on  rural  engineering,  presented  by 
W.  E.  Stone,  chairman,  reported  the  progress  which  has  been  made 
during  the  year  in  deA^elox^ing  courses  in  agricultural  engineering 
and  farm  mechanics.  Courses  in  these  subjects  are  noAv  offered  by 
the  agricultural  colleges  of  California,  Colorado,  Illinois,  Indiana, 
loAva,  Kansas,  Minnesota,  NeAV  York,  Kortli  Dakota,  ^Wisconsin,  and 
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Wyoming.  Some  examples  of  the  benefits  of  instruction  and  inves¬ 
tigation  carried  on  by  these  departments  were  presented,  d'he 
report  recognized  it  as  exceedingly  important  at  this  time  that  a 
bureau  or  division  of  agricultural  engineering  be  organized  in  this 
Department  to  aid  the  colleges  which  now  have  courses  in  agricul¬ 
tural  engineering,  to  collect  tlie  data  which  such  colleges  are  obtain¬ 
ing  in  their  experimental  tests,  to  carry  on  original  research,  and  to 
establish  laboratories  for  practical  tests  of  implements,  etc. 

The  committee  on  animal  and  plant  breeding,  through  Prof.  W.  M. 
Hays,  reviewed  the  activity  in  research  along  these  lines,  and 
described  the  formation  of  the  American  Breeders*  Association. 

Resolutions  were  passed  by  the  association  tendering  to  the  Hon. 
H.  C.  Adams  and  Hon.  F.  W.  Mondell  the  hearty  thanks  of  the  asso¬ 
ciation  for  their  earnest,  intelligent,  and  well-directed  efforts  in 
behalf  of  the  bill  for  increasing  the  appropriation  to  the  experiment 
stations  and  the  mining  bill,  and  pledging  the  liearH  cooperation  and 
assistance  of  the  association.  By  another  resolution  the  executive 
committee  was  authorized  to  use  its  efforts  to  secure  the  passage  of 
these  bills  and  to  give  precedence  in  this  to  Mr.  Adams’s  bill. 

Resolutions  paying  an  eloquent  tribute  to  the  late  Maj.  Henry  E. 
Alvord,  a  former  president  and  member  of  the  executive  committee 
of  the  association,  were  presented  by  President  James  K.  Patterson, 
of  Kentucky.  These  recorded  the  high  esteem  and  affection  in  which 
Major  Alvord  was  held  b}^  the  association,  and  testified  to  his  eminent 
services  to  agriculture  in  the  various  public  and  private  capacities 
in  which  he  served. 

The  social  phase  of  agricultural  education  was  discussed  in  a  paper 
by  President  Kenyon  L.  Butterfield,  of  Rhode  Island.  He  laid  down 
the  broad  proposition  that  the  agricultural  college  should  serve  as  a 
social  agency  in  helping  to  solve  all  phases  of  the  rural  problem,  and 
pointed  out  that  this  was  not  merely  a  matter  of  technic,  but  a 
j^roblem  of  economic,  political,  and  social  significance.  The  present 
courses  of  study  at  the  agricultural  colleges  were  shown  to  deal  almost 
exclusively  with  the  technical  phase  and  the  training  of  the  indi¬ 
vidual  to  become  a  highly  specialized  expert.  The  introduction  of 
rural  economics  and  tlie  spirit  which  it  stands  for  was  stated  to  be 
far  more  than  the  adding  of  two  or  three  subjects  of  study  to  the 
agricultural  course,  but  involved  the  socializing  of  the  whole  spirit 
and  method  of  the  college.  The  greatest  need  of  American  agricul¬ 
ture  to-day  was  declared  to  be  social  leadership.  It  was  argued  that 
the  college  should  assume  this  leadership  and  should  train  men  and 
*  women  for  the  service.  A  great  enlargement  of  extension  work 
among  the  farmers  was  advocated  in  order  to  teach  the  people  who 
can  not  come  to  the  college. 
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An  address  was  delivered  by  Director  William  Saunders,  of  the 
Central  Exioerimental  Farm  at  Ottawa,  Canada,  on  The  Upbuilding 
of  Agriculture.  This  reviewed  the  develojiment  of  agricultural  edu¬ 
cation  and  experimentation  in  the  United  States  and  in  Canada,  and 
noted  many  of  the  material  results  of  the  experimental  wmrk  in 
Canada  and  British  Columbia,  especially  in  the  introduction  and 
improvement  of  cereals  by  selection  and  breeding. 

SECTION  ON  COLEEGE  WORK  AND  ADMINISTRATION. 

The  programme  of  this  section  included  some  of  the  problems  of 
the  liveliest  interest  to  the  land-grant  colleges,  and  the  discussion 
served  to  clarify  the  views  on  a  number  of  inqiortant  points. 

The  question  as  to  how  far  the  land-grant  institutions  may  or 
should  engage  in  teaching  elementary  subjects,  not  generally  recog¬ 
nized  as  belonging  to  the  collegiate  curriculum,  was  opened  by  a 
paper  by  President  W.  O.  Thompson,  who  justified  bringing  the 
elementary  instruction  quite  low  down  owing  to  the  lack  of  projier 
training  in  the  rural  schools,  and  also  commended  the  short  courses. 
Dr.  P.  H.  Jesse,  of  Missouri,  took  the  opposite  ground  and  main¬ 
tained  that  the  remedy  for  the  condition  lay  in  the  improvement  of 
the  public  school  system  by  the  introduction  of  agricultural  studies. 
While  this  was  acknowledged  to  be  the  long  way,  as  changes  of  that 
sort  are  slow  of  realization,  he  believed  it  to  be  the  right  way,  which 
would  justify  itself  in  the  long  run.  He  disapproved  of  the  estab¬ 
lishment  of  agricultural  high  schools  or  preparatory  departments  for 
the  agricultural  colleges,  but  thought  that  the  college  of  agriculture 
should  rest  on  the  public  schools.  Prof.  L.  H.  Bailey,  of  Cornell 
University,  took  a  middle-ground  upon  the  question,  holding  that 
while  these  forms  of  elementary  instruction  do  not  properly  belong 
in  the  college  and  are  a  temporary  exjiediency,  they  are  entirely 
warranted  by  the  fact  that  the  land-grant  colleges  do  not  at  present 
articulate  Avith  the  common  schools.  He  beliei^ed  that  the  final  issue 
Avould  be  to  prepare  the  public  schools  to  prepare  for  the  land-grant 
colleges,  as  they  noAV  prepare  for  the  colleges  of  arts  and  sciences, 
but  as  this  Avill  occupy  many  years,  perhaps  a  generation,  he  belieA^ed 
that  the  pressing  problems  of  to-day  must  be  taken  care  of,  and  on 
that  ground  defended  the  short  and  low  grade  courses  as  temporary 
expedients. 

Other  speakers  presented  the  local  difficulties  in  confining  the 
instruction  to  a  four-year  course,  and  maintained  that  the  short 
courses  had  first  aroused  genuine  interest  and  confidence  in  agri¬ 
cultural  education,  and  that  the  more  elementary  grades  of  Avork  did 
not  obscure  the  college  course.  It  Avas  held  that  under  present  con¬ 
ditions  there  is  a  large  body  of  young  men  who  are  not  and  can  not 
be  prepared  to  enter  the  regular  college  course,  and  for  these  young 


ASSOCIATION-  OF  COLLEGES  AND  STATIONS. 


261 


men,  who  come  fo  the  college  in  increasing  numbers,  elementary  and 
short  courses  are  demanded. 

The  discussion  of  this  question  was  continued  in  a  paper  by  Presi¬ 
dent  J.  L.  Snyder,  of  Michigan,  upon  the  subject  What  Can  and 
Should  be  Done  to  Increase  the  Interest  in  and  Appreciation  for  the 
Agricultural  Side  of  Technical  Training?  President  Snyder  urged 
that  the  courses  in  agriculture  must  be  technical,  and  that  the  agri¬ 
cultural  department  must  have  equal  advantages  in  tlie  way  of 
equipment,  teaching  force,  and  buildings,  with  the  otlier  depart¬ 
ments  of  the  college  or  university. 

Short  courses  were  advocated  for  those  unable  to  take  the  longer 
courses.  The  speaker  described  what  was  done  in  Michigan  to 
arouse  interest  in  the  agricultural  work  by  maintaining  close  rela¬ 
tions  with  the  jDublic  schools,  advertising  the  institution  in  various 
ways,  and  running  excursions  to  the  college  during  August,  which 
the  past  year  was  visited  by  about  8,000  people. 

Dean  Davenport,  of  the  University  of  Illinois,  urged  the  need  of  a 
differentiation  of  the  subject  of  agriculture,  and  a  larger  number  of 
instructors  to  cover  different  phases  of  the  subject.  Great  progress 
has  been  made  in  this  direction  at  a  number  of  the  institutions,  but 
tliere  is  still  difference  in  this  respect  between  institutions,  and  in 
many  cases  the  teaching  force  is  entirely  inadequate.  He  made  the 
point  clear  that  the  number  of  men  to  be  tauglit  should  not  be  the 
unit  in  manning  the  staff  of  the  agricultural  department,  as  it  now 
too  often  is,  but  that  the  true  unit  should  be  the  subject  itself.  He 
pointed  out  that  the  University  of  Illinois  now  has  more  teachers  in 
agriculture  than  it  had  students  five  years  ago,  and  that  as  soon  as  the 
number  of  instructors  was  doubled  the  number  of  students  doubled. 
He  expressed  the  belief  that  the  interest  in  agriculture  on  the  part  of 
the  students  was  usually  about  in  proportion  to  the  number  of  in¬ 
structors  in  that  subject,  and  that  greater  differentiation  and  increased 
provision  for  teaching  the  various  branches  of  agriculture  would 
meet  with  the  same  result  everywhere  that  it  did  at  his  institution. 

A  discussion  of  the  degrees  which  should  be  given  at  the  comple¬ 
tion  of  the  undergraduate  courses  in  agriculture  in  the  land-grant 
colleges,  led  by  President  G.  A.  Plarter,  of  Plelaware,  brought  out 
considerable  difference  of  opinion,  some  contending  for  the  B.  S.  and 
B.  A.  degrees,  Vvdiile  others  advocated  tlie  degrees  B.  Agr.  and 
B.  S.  A.  for  the  agricultural  students  as  more  definitely  expressing 
the  courses  which  they  had  pursued. 

The  question  as  to  the  intent  and  purpose  of  the  Morrill  Act  in 
regard  to  military  instruction  was  introduced  in  a  paper  by  Presi¬ 
dent  M.  H.  Buckham,  of  Vermont.  The  special  interest  in  this 
subject  has  grown  out  of  Genei*al  Order  Ao.  65,  issued  by  the  Mhar 
Department,  which  prescribes  the  amount  of  military  instruction 
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'svhich  the  officers  detailed  to  the  land-grant  colleges  for  this  duty 
are  expected  to  require.  Some  of  the  institutions  have  found  theni- 
seh^es  unable  to  comply  with  these  requirements,  and  as  a  result  tlie 
details  have  been  withdrawn.  President  Buckham  suggested  that  less 
emphasis  be  placed  on  the  manual  and  technical  branches  of  military 
training  and  more  upon  the  intellectual  topics  in  the  military  art, 
since  the  students  at  these  land-grant  colleges  take  military  tactics 
as  a  part  of  a  liberal  education,  not  to  ht  them  to  serve  as  enlisted 
men.’’  The  quite  lengthy  discussion  upon  this  subject  showed  that 
Avith  the  general  adAmcacy  of  the  importance  of  military  Avork  called 
for  b}^  the  Morrill  Act,  there  Avas  a  quite  general  dissent  from  the 
present  requirements  of  the  M"ar  Department,  and  the  executiA^e  com¬ 
mittee  of  the  association  Avas  finally  instructed  to  present  the  views 
of  the  association  to  the  authorities  at  Washington. 

SECTION  ON  EXPERI]nEX^T  STATION  AVORK. 

This  section  considered  the  general  subject  of  the  breeding  and 
improvement  of  plants  and  animals,  and  held  a  conference  on  the 
question  of  the  amount  of  teaching  Avhicli  it  is  desirable  for  station 
Avorkers  to  do. 

The  deA^elopment  of  knoAvledge  regarding  methods  of  breeding 
plants  and  animals  and  the  working  out  of  some  of  the  underlying 
principles  Avas  presented  in  a  paper  by  Prof.  W.  M.  Plays,  Avho 
expressed  a  strong  belief  in  the  importance  of  systematic  Avork  in 
breeding  and  its  great  commercial  application. 

Dr.  T.  L.  Lyon,  of  Nebraska,  spoke  upon  improvement  in  the 
qualit}^  of  Avheat,  describing  the  methods  Avhich  he  is  Avorking  out  in 
this  line  as  distinguished  from  selection  for  yield  alone.  Since  a 
high  yield  and  high  nitrogen  content  do  not  go  together,  it  Avas 
pointed  out  that  there  is  danger  in  selecting  Avheat  for  yield  alone 
that  the  quality  Avill  be  injured,  and  hence  it  Avas  maintained  that  the 
quality  should  be  taken  account  of  in  breeding  or  selecting  for  yield. 

Prof.  PI.  Snyder,  of  Minnesota,  called  attention  to  the  difference  in 
value  of  AA’heat  for  Auirious  purposes  and  the  lack  of  standards,  and 
on  his  motion  a  standing  committee  of  three  was  appointed  on 
standards  for  determining  the  A^alue  of  cereals. 

In  a  paper  on  Animal  Breeding,  Prof.  C.  F.  Curtiss,  of  Iowa, 
reAueAved  the  AAmrk  Avhich  is  iioaa"  being  undertaken  in  animal  breed¬ 
ing  at  the  experiment  stations  of  this  country,  and  made  some  sug¬ 
gestions  for  wor]^  in  that  line. 

In  the  conference  upon  the  subject  of  How  much  teaching,  if 
any,  is  it  desirable  that  a  station  Avorker  should  do?  there  was  a 
liA’'ely  discussion  and  a  free  expression  of  opinion  which  seemed  to 
be  A^ery  largely  in  one  direction.  In  opening  the  discussion  Dr.  H.  P. 
Armsby,  of  Pennsylvania,  shoAved  that  according  to  the  latest  statis- 
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tics  about  o-t  per  cent  of  the  experiment  station  v/orkers  iioay  do  more 
or  less  teaching  in  the  agricnltural  colleges,  and  that  the  tendency 
seemed  to  be  toward  an  increase.  He  expressed  doubt  as  to  the 
advantage,  vvdiicli  is  frequently  urged,  to  the  station  man  of  doing 
college  vrork,  and  he  held  that  at  all  events  the  amount  should  be 
small  and  of  advanced  character.  He  believed  that  in  this  agricul¬ 
tural  work  a  man  should  be  chiefly  either  a  teacher  or  an  investiga¬ 
tor,  and  maintained  that  the  two  Ivinds  of  work  called  for  a  difl'er- 
ent  attitude  of  mind  and  the  use  of  a  different  set  of  faculties  to  a 
certain  extent. 

Dr.  W.  H.  Jordan  maintained  that  the  advantage  of  teaching,  from 
the  standpoint  of  the  station  man,  depended  quite  largely  ii]:)on  the 
kind  of  teaching  to  be  done,  vdiich,  in  the  case  of  the  agricultural  col¬ 
leges,  is  very  largely  the  teaching  of  fundamentals.  Such  teaching 
he  Iield  to  be  of  no  advantage  to  the  investigator,  although  he  con¬ 
ceded  that  a  small  amount  of  teaching  of  an  advanced  character 
along  specialties  with  which  the  investigator  is  dealing  might  prove 
advantageous. 

It  developed  frojii  the  discussion  that  the  plan  of  requiring  this 
dual  service  from  station  men  was  regarded  largely  as  one  of  expe¬ 
diency,  and  that  the  requirement  of  too  much  teaching  from  men 
holding  important  positions  on  the  station  staff  had  an  unfavorable 
effect  upon  the  general  character  of  the  station  work.  It  was  urged 
that  the  teaching  should  be  so  arranged  on  the  college  schedule  as  to 
interfere  as  little  as  possible  with  the  time  of  the  station  v/orker,  and 
that  the  tendency  should  be  in  the  direction  of  restricting  the  amount 
of  teaching  and  limiting  it  to  advanced  work.  The  discussion  served 
to  enunciate  anew  the  true  function  of  the  experiment  station  as  an 
institution  primarily  for  the  high  grades  of  experimentation  and 
research  and  to  emphasize  more  strongly  than  ciTr  before  the  great 
need  of  a  sharper  differentiation  between  its  Avork  and  its  corps  of 
Avorkers  as  distinguished  from  the  instruction  department  of  the 
college. 

The  matter  of  federating  the  farmers’  organizations  and  societies 
in  the  different  States  Avas  brought  up,  and  it  Avas  shoAvn  hoAV  these 
federations  had  been  able  to  assist  the  colleges  and  stations  in  bring¬ 
ing  about  an  appreciation  of  their  Avork  and  in  securing  faAmrablo 
legislation.  A  committee,  consisting  of  H.  J.  Wheeler,  C.  D.  Woods, 
and  IT.  J.  Patterson,  Avas  appointed  to  take  up  the  matter  in  the  dif¬ 
ferent  States  by  correspondence. 

The  extent  to  Avhich  specialization  and  equipment  for  agricultural 
instruction  and  iiiATstigation  are  being  carried  Avas  exemplified  at 
the  loAca  State  College,  at  Ames,  Avhere  the  conATntion  spent  an  inter¬ 
esting  and  profitable  half  day  as  the  guests  of  that  institution.  Here 
the  large  amount  of  lii^e  stock  kept  primarily  for  instruction  pur- 
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poses,  the  new  pavilion  for  stock  and  grain  judging,  the  well-equipped 
new  department  of  farm  mechanics,  the  commodious  soils  laboratory, 
the  new  dairy  building  in  process  of  construction,  and  the  plans  for 
the  new  agricultural  building  to  cost  from  $250,000  to  $300,000,  as 
well  as  the  other  departments  of  longer  standing,  were  typical  of 
the  rapid  advancement  in  the  material  equipment  for  agricultural 
education  vzhich  will  place  that  department  on  a  par  with  engineer¬ 
ing  at  the  better  institutions. 


ANNUAL  REPORT  OF  THE  ALASKA  AGRICULTURAL  EXPERI¬ 
MENT  STATIONS,  190L. 

By  C.  C.  Georgeson,  Special  Agent  in  Charge. 

WEATHEE  CONDITIONS. 

For  the  first  time  since  these  investigations  began  it  becomes  neces¬ 
sary  to  report  the  faihire  of  many  crops  under  experimentation.  The 
season  has  been  the  coldest  on  record  in  the  coast  region.  In  the 
interior  the  season  Avas  cold  and  backward,  buit  some  of  the  early 
grain  matured  and  some  of  the  vegetables  greAV  better  than  on  the 
coast.  South  of  the  coast  range,  along  the  entire  stretch  from  Port¬ 
land  Canal  to  Unalaska,  grain  has  been  a  complete  failure,  the  sum¬ 
mer  not  being  Avarm  enough  to  mature  it.  Vegetables  of  eA^en  the 
hardier  sorts  haA^e  been  a  SLiccess  only  Avhen  the  garden  happened  to 
be  located  in  sheltered  j^laces.  Potatoes  liaA^e  yielded  but  one-foLirth 
of  a  crop  in  Aveight,  and  often  half  of  these  are  too  small  for  use. 
Cabbages  liax^e  failed  to  head,  and  eA^en  turnips,  ruta-bagas,  and  car¬ 
rots  haA^e  done  poorly.  The  Aveather  reports  submitted  liereAvith 
tell  the  story  of  Ioav  temperatures,  continuial  rain,  and  lack  of  sun¬ 
shine.  CloLidy,  rainy  Aveather  has  also  preA^ailed  in  the  interior  to  a 
much  greater  extent  than  is  normal  for  that  region.  Neverthe¬ 
less,  there  Avas  enough  suns] line  to  mature  quiick-groAving  early  crops. 
At  the  Copper  Center  Station  nearly  all  of  the  Sixty-day  oats,  a 
A^ariety  imported  from  Russia  by  the  U.  S.  Department  of  Agricul¬ 
ture,  matured;  and  at  Rampart  Station,  in  latitude  05°  30'  N.,  3J° 
north  of  Copper  Center,  all  A^arieties  of  barley  and  oats  matured; 
and  it  is  to  be  noted  that  grain  has  matured  at  Rampart  eA^ery  year 
since  Ave  began  Avork  there.  The  explanation  is  to  be  found  in  the 
fact  that  there  is  more  sunshine  during  the  SLunmer  months  in  that 
latitude  than  in  the  region  farther  south. 

It  should  be  noted  that  the  Avinter  of  1903-4  Avas  unusually  seA^ere, 
j)articiilarly  in  the  coast  region ;  not,  indeed,  in  excessiA^ely  low  tem- 
2^eratures,  but  in  moderatel}^  Ioav  temperatures  long  continued,  accom- 
])anied  with  high  Avinds.  The  snoAvfall  Avas  light,  and  A^egetation 
not  in  sheltered  places  suffered  from  the  cold,  drying  Avinds.  Salmon 
berries,  blackberries,  and  cranberries  among  the  natiA^e  A^egetation 
Avere  killed  in  exposed  places.  This  year  there  are  none  of  these 
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berries  in  Alaska  except  in  sheltered  spots.  Fifty  per  cent  of  the 
native  elderberry  bushes  on  Castle  Hill,  Sitka,  were  killed  b}^  the  cold. 
These  facts  will  account  for  the  killing  back  of  the  young  wood  on 
]nuch  of  onr  nnrseiy  stock,  and,  followed  by  a  cold  siiminer  with  little 
sunshine,  tree  growth  is  naturally  backward. 

BPJEF  SUMMARY  OF  WORK. 

Since  the  last  report  the  folloAving  has  been  accomplished  at  the 
several  stations: 

CEEABING  LAND. 

Twenty-one  acres  have  been  cleared  at  the  Copper  Center  Station. 
This,  with  the  16  acres  under  culture  the  past  season,  will  make  6T 
acres  available  for  culture  at  that  station.  Only  6  acres  of  the  newly 
cleared  land  has  been  broken,  but  it  is  hoped  to  break  most  of  the 
remainder  in  the  spring  in  time  for  seeding. 

At  Kenai  Station  acres  have  been  cleared,  fenced,  and  broken, 
making  24^  acres  under  culture  at  that  place.  At  Kampart  Station  21- 
acres  have  been  cleared  and  broken  and  will  be  fenced,  giving  us  3  acres 
at  that  station,  and  at  Sitka  1  acre  has  been  cleared  and  fenced  and 
partly  drained,  which  increases  the  amount  cleared  to  6J  acres. 

BUILDINGS  AND  IMPROVEMENTS. 

At  the  Copper  Center  Station  a  log  house  16  by  24  feet,  with  a 
shed  attached,  has  been  completed  and  is  now  occupied  by  the  super¬ 
intendent  of  the  station.  A  log  barn  20  by  24  feet  with  large  sheds 
has  been  so  far  completed  as  to  be  in  use,  and  a  cache  and  seed  room 
raised  from  the  ground  has  been  built. 

At  Eampart  Station  an  addition  12  by  16  feet  has  been  added  to  an 
old  log  cabin  so  as  to  make  the  place  habitable  for  the  superintendent. 

At  Sitka  Station  a  house  has  been  built  over  the  large  rain-water 
tank,  and  a  propagating  house  10  by  20  feet,  with  attached  Vforkroom 
10  by  15  feet,  is  under  construction,  though  not  quite  completed  at 
this  writing.  A  large  manure  shed  has  been  built  as  an  addition  to 
the  barn.  Another  improvement  has  been  accomplished  by  putting 
the  city  water  into  the  main  building. 

EOTIPMENT  AND  SUPPLIES. 

A  complete  equipment  of  tools,  implements,  and  machinery  has 
been  purchased  for  the  Rampart  Station  and  safely  delivered  at  its 
destination.  Nursery  stock  has  been  purchased  for  the  growing 
nursery  at  the  Sitka  Station,  and  seed  grain  and  fertilizers  have  been 
i)urchased  for  all  the  stations. 
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EXPERIMENTS. 

Detailed  accounts  of  the  experiments  at  each  station  are  submitted 
herewith.  At  the  Copper  Center  Station  the  main  aim  has  been  grain 
growing.  To  this  end  all  the  hardy,  early  maturing  varieties  of  small 
grain  that  we  have  been  able  to  produce  have  been  grown.  Experi¬ 
ments  to  ascertain  the  effect  of  fish  guano  as  a  fertilizer  on  the 
growth  of  these  grains  have  been  under  wa}^  Some  grasses  and 
forage  plants  have  been  grown,  and  also  a  small  amount  of  the 
common  hardy  vegetables. 

The  experiments  at  the  Kenai  Station  may  be  said  to  be  in  a 
transition  stage  from  that  of  grain  growing  to  dairy  work.  The 
summers  are  too  cool  at  Kenai  for  grain  growing,  but  stock  feed 
can  be  grown  in  any  quantity.  We  have  four  milch  cows  now  at  the 
station,  and  it  is  hoped  that  we  can  increase  this  number  to  a  dozen 
or  more  and  to  supply  the  station  with  the  necessary  utensils  to  run 
a  small  dairy.  Mr.  Eoss  has  made  a  little  butter,  which  he  reports 
to  be  of  fine  quality.  The  farm  was  seeded  to  grain  under  various 
forms  of  fertilizer  experiments,  but  since  the  grain  failed  to  mature 
and  had  to  be  cut  for  hay  no  conclusions  can  be  drawn,  except  the 
broad  general  statement  that  fertilizers  stimulate  the  groAvth  in  a 
large  degree. 

The  Eampart  Station  has  been  and  will  be  devoted,  wholly  to  the 
problems  involved  in  grain  growing,  with  such  horticultural  efforts 
as  it  may  be  practicable  to  undertake. 

The  experiments  at  the  Sitka  Station  have  in  the  main  consisted 
in  testing  the  growth  of  varieties  of  fruits  which  give  promise  of 
some  degree  of  success.  To  this  end  nursery  stock  of  many  varieties 
and  from  several  sources  has  been  procured.  The  tests  are  confined 
to  early  maturing  sorts,  the  stock  selected  being  from  nurseries  in 
the  coldest  regions  in  the  United  States.  An  attempt  is  being  made 
to  propagate  raspberries  and  currants  for  distribution,  which  have 
done  well  here.  Several  thousand  apple  seedlings,  grown  from 
selected  hardy  varieties,  have  been  procured  from  the  Minnesota 
Experiment  Station.  These  Vvill  be  used  partly  for  propagation  and 
partty  to  send  out  over  the  Territory  before  propagation  to  test  their 
liar  din  ess. 

Fertilizer  experiments  proved  that  the  soil  needs  lime,  though  they 
were  inconclusive  in  other  respects  owing  to  the  crops  failing. 

GRASS  INVESTIGATIONS. 

In  compliance  with  the  suggestion  made  in  my  last  report  that 
specialists  in  the  Department  could  cooperate  with  us  in  scientific 
investigations.  Prof.  C.  V.  Piper,  of  the  office  of  the  Agrostologist, 
Bureau  of  Plant  Industry,  made  a  trip  of  two  months’  duration  along 
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the  coast  region  from  Sitka  to  Unalaska  for  the  purpose  of  investigat¬ 
ing  which  species  of  grasses  and  forage  plants  are  of  practical  value 
in  that  region,  to  determine  the  value  of  the  grazing  lands,  and  to 
make  collections  of  the  flora.  Professor  Piper’s  report  is  submitted 
herewith.  It  covers  very  satisfactorily  the  ground  he  has  gone  over. 
But  there  are  still  extensive  regions  in  the  Territory  in  which  no 
investigations  of  that  character  have  been  made.  I^umerous  inqui¬ 
ries  reach  this  station  about  the  grazing  conditions  in  the  Aleutian 
Islands.  There  is  but  little  definite  knowledge  on  the  subject,  and 
no  one  connected  with  the  station  can  spare  the  time  to  spend  a  sum¬ 
mer  among  these  islands.  It  will  take  a  full  season’s  work,  consider¬ 
ing  the  lack  of  transportation  facilities  along  the  islands,  and  the 
work  can  not  be  done  except  by  special  provision  for  the  use  of  a 
boat.  If  arrangements  could  be  made  with  the  Navy  Department 
to  secure  one  of  the  navy  launches,  used  in  connection  with  the  build¬ 
ing  of  the  coaling  station  on  Kiska  Island,  it  would  be  very  desirable. 
There  are  also  stretches  of  pasture  lands  in  the  interior,  which  it  will 
take  two  seasons  to  investigate  fully.  I  therefore  recommend  that 
this  Avork  be  continued  and  suggest  that  it  can  not  be  placed  in  better 
hands  than  those  of  Professor  Piper. 

EHTOMOLOGICAL  WOEK  HEEBEB. 

Xo  entomological  investigations  haA^e  been  made  in  Alaska.  The 
station  receives  frequent  complaints  of  injurious  insects  attacking 
garden  vegetables,  and  as  there  is  no  entomologist  connected  with  the 
station  it  Avould  be  very  desirable  if  arrangements  could  be  made 
with  the  Department  by  Avhich  an  expert  from  the  Bureau  of  Ento¬ 
mology  could  be  detailed  to  spend  a  season  in  Alaska. 

mTEOBIJCTIOX  OF  CATTLE. 

Professor  Piper  refers  Avith  some  detail  to  the  efforts  that  are  being 
made  at  stock  raising  as  a  commercial  enterprise,  and  it  is  not  neces¬ 
sary  to  dAvell  on  it  further  than  to  reneAV  the  recommendation  made 
in  former  reports  that  an  appropriation  be  made  for  the  introduction 
of  breeds  suitable  to  the  climatic  conditions  preAuiling  in  the  Terri¬ 
tory.  The  cattle  Avhich  are  noAV  here  are  not  vrell  adapted  either  to 
the  AAut  AA  eather  of  the  coast  or  the  cold  Aveather  of  the  interior.  The 
Avriter  believes  that  the  Government  Avould  confer  a  lasting  benefit  on 
the  Territory  by  introducing  the  GalloAvay  breed  of  cattle  and  such 
hardy  sheep  as  the  Black-faced  Scotch.  For  dairy  purposes  a  strain 
of  milking  Shorthorns  Avill  be  better  adapted  to  the  country  than  the 
Jerseys  or  Jersey  grades,  Aviiich  are  at  present  most  common. 
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TEACHING  GARDENING  TO  THE  INDIANS. 

The  writer  ventures  to  renews  his  recommendation  that  steps  should 
be  taken  to  teach  vegetable  growing  to  the  natives  of  Alaska.  They 
are  slowly  acquiring  a  taste  for  vegetables,  and  their  demands  for 
seed  are  3^early  more  numerous.  They  know  nothing  about  the  cul¬ 
ture  of  plants  aside  from  potatoes  and  turnips.  Instead  of  feeding 
them  with  rations  it  will  be  cheaper  to  send  an  instructor  in  garden¬ 
ing  to  visit  the  jDrincipal  villages,  supply  them  with  seed,  give  prac¬ 
tical  instruction  in  their  culture,  and  perhaps  maintain  model  gar¬ 
dens  for  a  few  years.  It  will  cost  less  than  to  supply  them  with  food, 
and  the  Indians  will  be  better  off  in  the  end. 

REPORT  OF  C.  V.  PIPER  ON  THE  GRAZING  LANDS  OF  THE  SOUTH 
ALASKA  COAST  AND  THEIR  POSSIBLE  UTILIZATION. 

The  following  is  a  report  of  investigations  made  during  the  sum¬ 
mer  of  1904,  in  which  the  Alaska  Experiment  Station,  through  the 
Office  of  Experiment  Stations,  cooperated  with  the  Bureau  of  Plant 
Industry,  re|)resented  by  the  office  of  the  Agrostologist. 

ITINERARY. 

Acting  under  instructions  from  the  Agrostologist,  I  arrived  at 
Sitka  July  14,  Avhere  three  days  were  spent  in  consultation  with 
Professor  Georgeson  regarding  the  scope  of  the  proposed  investiga¬ 
tions  and  in  acquiring  such  available  data  as  would  aid  in  the  Avork. 
July  15  an  excursion  to  the  head  of  SkAvashianski  Bay  made  pos¬ 
sible  an  examination  of  the  small  area  of  meadoAV  lands  there,  Avhich 
are  said  to  be  fairly  typical  of  similar  lands  in  southeastern  Alaska. 
LeaAung  Sitka  July  16,  I  arriA^^ed  in  Kadiak  July  24,  touching  en 
route  at  Yakutat,  Kayak,  Orca,  Ellamar,  Valdez,  SeAvard,  SeldoAua, 
Plomer,  Aurora,  and  Innerskin  Ba}^  at  most  of  Avhich  places  oppor¬ 
tunity  Avas  offered  for  a  brief  examination  of  the  shore. 

Six  days  Avere  spent  on  Kadiak  Island,  mostly  in  the  Aucinity  of 
IVomens  Bay,  wdiere  a  Seattle  company  has  entered  extensiA’^ely  into 
the  raising  of  sheep  and  cattle. 

Proceeding  westAvard  July  30,  Unalaska  Avas  reached  August  4. 
On  this  route,  both  going  and  returning,  brief  stops,  A^arying  from 
one  to  tAveKe  hours,  Avere  made  at  Uyak,  Karluk,  Cold  Bay,  Chignik, 
Unga,  Sandpoint,  Bellkofski,  Unimak  Pass,  and  Dutch  Harbor. 
Though  these  stops  Avere  brief,  they  enabled  me  at  most  places  to 
make  a  surA^ey  of  the  neighboring  lands. 

August  10  I  was  again  in  Kadiak,  and  on  the  folloAving  day  reached 
Seldovia,  on  Cook  Inlet. 
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In  order  to  examine  the  Kenai  peninsula,  and  especially  Kachemak 
Bay,  the  site  of  the  proposed  Finnish  colony,  it  was  necessaiw  to 
travel  by  sloop,  a  slow  but  fairly  satisfactory  mode  of  progress. 
Eight  days  were  thus  spent,  visiting  Homer,  Aurora,  Port  xVxel,  the 
Finnish  colony  site.  Anchor  Point,  Ainilchuck,  Kussilof,  and  Kenai. 

Leaving  Seldovia  August  23,  Yakutat  was  reached  on  Augiast  29, 
touching  en  route  most  of  the  places  visited  v.diile  going  west.  Five 
days  were  spent  near  Yakutat  examining  the  surrounding  region,  and 
especially  the  fiat  meadow  lands  lying  along  the  Ankou  and  Setuck 
rivers.  September  I  Sitka  was  again  reached. 

INTRODUCTION. 

The  south  Alaska  coast  from  Portland  Canal,  its  extreme  south¬ 
eastern  inlet,  in  longitude  130°  W.,  to  Unalaska,  in  longitude  166° 
W.,  forms  almost  a  semicircle,  its  diameter  being  the  fift3^-fourth 
parallel,  and  its  most  northern  points,  Yaldez  and  T3mnook,  lying- 
just  north  of  the  sixty-first  parallel.  The  total  length  of  this  stretch 
of  coast,  ignoring  bays  and  inlets,  is  about  2,000  miles. 

Officially,  the  region  from  Mount  St.  Elias,  longitude  111°  W., 
southeastAvard  is  designated  southeastern  Alaska.  Westward  of 
Mount  St.  Elias  the  coast  region  forms  southAvestern  Alaska. 

From  a  biological  standpoint.  Cook  Inlet  forms  a  much  more  nat¬ 
ural  point  of  diAusion.  EastAvard  from  this  inlet  the  land  is  for  the 
most  part  densely  coA^ered  AA'ith  timber,  while  to  the  AvestAvard  the 
lands  are  mainly  grass  coAnred  and  deAnid  of  timber. 

Of  the  islands  to  the  westward  of  Unalaska  little  is  known  from 
the  standpoint  of  agriculture,  no  examination  Avith  this  end  in  Anew 
eA’er  having  been  made. 

The  total  area  of  the  grass  lands  of  the  south  Alaska  coast  approxi¬ 
mates  10,000  square  miles.  Nearly  ail  of  this  lies  betAveeii  Cook  Inlet 
and  Unalaska.  Of  this  total  area  at  least  one-half  Avould  seem  to  be 
capable  of  utilization.  Much  of  this  last  is  coA^ered  with  tall  and 
rank  grasses,  often  6  feet  high.  The  remainder,  lying  in  more  exposed 
situations  or  at  higher  elevation,  produces  grasses  that  are  too  short 
for  hay  cutting,  but  furnish  splendid  pasturage. 

GRAZING  LANDS  OF  SOUTHEASTERN  ALASKA. 

THE  YAKUTAT  PLAINS. 

The  only  extensiAn  areas  of  grass  lands  known  in  southeastern 
Alaska  are  those  lying  in  the  river  A'alleys  near  the  coast  south  of 
Yakutat.  Inasmuch  as  these  lands  haAn  been  seA^eral  times  referred 
to  in  reports,  and  as  thcA"  are  noAV  in  part  accessible  owing  to  the 
building  of  the  Yakutat  and  Southern  PailvraAq  a  careful  examina¬ 
tion  Avas  made  of  them.  This  raihva}^  has  been  built  primarily  to 
tap  the  seA^eral  rich  salmon  streams  flowing  into  the  ocean  south  of 
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Yakiitat,  it  being  im^oracticable  to  fish  them  by  approach  from  the 
ocean.  The  railway,  which  is  projected  to  be  built  to  the  Alsek  Eiver, 
a  distance  of  45  miles,  at  present  is  built  only  to  the  Setuck  River, 
10  miles  from  Yakntat. 

Practically  the  v  hole  of  this  region  is  an  old  glacial  moraine  com¬ 
posed  of  fine  gravel,  which  slopes  very  gently  to  the  seashore.  The 
land  close  to  the  seashore  is  somewhat  higher  than  that  lying  behind 
and  is  heavily  timbered.  Owing  to  this  strip  of  higher  land,  most  of 
the  streams  flow  parallel  with  the  coast  for  some  distance  near  their 
debouchments.  It  is  along  the  valleys  of  these  streams  that  the 
grass  lands  lie,  but  OAving  to  the  flatness  of  the  land  and  the  slight 
eleA’ation  aboA'e  the  sea  level  they  are  yery  poorly  drained,  notwith¬ 
standing  the  gravelly  nature  of  the  soil. 

Traveling  along  these  rivers  in  a  canoe  one  receives  the  impression 
that  the  grass  is  tall  and  rank  on  these  flat  lands.  This,  in  fact,  is 
the  case  on  a  very  narrow  strip  just  along  the  river  banks,  where  there 
is  fine  growth  of  bluetop  {Oalamagrostis  langsclovfii)  and  sedge 
{Carex  cryptocarjya) .  This  strip  of  tall  grass  is,  lioAveAW,  nearly 
always  confined  to  the  immediate  banks  of  the  rivers.  The  great 
mass  of  the  land  is  covered  Avith  a  thin  layer  of  bog  moss,  which  sup¬ 
ports  but  a  scant  vegetation  of  grass  and  sedges  less  than  a  foot  high. 

It  is  a  conserA^atiA^e  statement  to  say  that  fully  80  per  cent  of  these 
Yakntat  grass  lands  are  thus  scantily  grassed.  Apart  from  this 
meager  amount  of  grass,  Avhich  practically  precludes  the  cutting  of 
Avinter  forage,  another  serious  difficulty  presents  itself  in  the  fact  that 
poison  parsnip  {Ciciita  douglasii)  occurs  quite  plentifully  OA^er  all 
the  land  that  is  the  least  boggy,  which,  as  before  stated,  is  80  per  cent 
of  the  area.  Thus.  eA^en  if  these  meadows  Avere  used  for  grazing, 
great  care  Avould  need  to  be  exercised  in  the  spring,  when  grass  is 
scanty  and  the  sweet  but  A^ery  poisonous  tubers  of  this  plant  are 
frequenth^  forced  to  the  surface  b}^  the  frost. 

While  the  above  statements  are  true  concerning  the  Yakntat 
meadows  as  a  whole,  there  are  small  areas  which  are  exceptional. 
For  example,  along  the  lower  Ankou  occurs  a  narroAA"  strip  of  seA^eral 
hundred  acres  well  grassed  Avith  sih^ertop  {Deschampsia  ccespitosa) 
and  beach  rye  {Elymiis  mollis)  and  free  from  Cicuta.  Care  wmuld 
need  to  be  exercised  in  utilizing  even  this,  as  the  surrounding  boggy 
lands  bear  an  abundance  of  poison  parsnip. 

Again,  the  strip  of  land  lying  just  Avithin  the  ocean  dunes  is  often 
well  grassed  Avith  beach  rye  and  red  fescue  {Festuca  riibra). 

A  particular!}^  good  area  of  arable  land  lies  along  the  raihvay 
Avhere  it  reaches  the  Setuck  River.  This  consists  of  3  or  4  square 
miles  of  graA^elly,  A\"ell-drained,  leAffi  land,  at  j^resent  looking  much 
like  a  run-out  meadow\  It  is  apparently  A^ery  w^ell  adapted  to  such 
cultivated  grasses  as  smooth  brome  and  tall  meadoAv  oat  grass,  It 
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Avill  undoubtedly  grow  all  sorts  of  hardy  vegetables.  Tlie  present 
grass  covering  is  rather  scanty,  but  it  is ‘probable  that  this  can  be 
greatly  increased  by  cultivation.  This  particular  piece  of  land  is 
well  worthy  of  homesteaders’  attention. 

It  is  within  the  bounds  of  ^possibility  that  the  larger  part  of  the 
Yakutat  plain  can  be  drained  and  made  into  fine  meadow  lands.  In 
their  present  state,  however,  they  are  not  adapted  to  stock  raising,*" 
with  the  exception  of  such  small  areas  as  above  noted. 

OTHER  GRASS  LANDS  IN  SOUTHEASTERN  ALASKA. 

Apart  from  the  Yakutat  plains  there  are  no  extensive  grass  areas 
known  in  southeastern  Alaska.  Along  many  of  the  quiet  inlets  and 
channels  are  narrow  strips  of  grass  on  the  higher  beaches  composed 
largely  of  beach  rye,  but  the  acreage  of  these  is  always  small.  At 
the  heads  of  some  of  the  inlets  more  extensive  areas  of  a  similar 
cliaracter  occur,  some  of  which  may  contain  100  acres  or  more.  The 
lower  portions  of  such  flats  are  covered  with  sedges  and  beach  rye, 
while  in  the  higher  portions  bluetop  {Calamagrostis  langsdorfli)  is 
the  principal  grass. 

AYhere  such  lands  lie  near  enough  to  the  towns  they  furnish 
admirable  sites  for  small  dairy  or  stock  farms,  and  undoubtedly 
many  of  them  v/ill  be  so  utilized. 

GRAZING  LANDS  OF  SOUTHWESTERN  ALASKA. 

THE  KENAI  PENINSULA. 

That  jportion  of  the  Kenai  Peninsula  lying  on  Cook  Inlet  and 
north  of  Kachemak  Bay,  comprising  an  area  100  miles  long  by  20 
to  30  miles  Avide,  is  an  extensiA^e  plateau.  Its  southern  portion,  on 
Kachemak  Bay,  lies  500  to  1,000  feet  or  more  above  the  sea  level. 
It  slopes  mainly  to  the  AvestAvard,  so  that  the  portion  from  Anchor 
Point  nortliAvard  is  but  100  to  200  feet  aboA^e  the  sea  level.  Most 
of  this  land  is  timbered,  but  there  are  considerable  areas  of  grass 
lands  near  Anchor  Point,  near  Homer,  and  at  the  site  of  the  iiro- 
posed  Finnish  colony. 

At  Homer  there  is  an  extensive  sand  spit  about  4  miles  in  length 
and  from  one-quarter  to  1  mile  across.  This  spit  supports  a  good 
groAvth  of  several  grasses  and  sedges.  Beach  rye  (Elymits  mollis) 
is  the  most  important  and  most  abundant,  but  red  fescue  {Festiica 
rvibra)^  bluegrass  {Poa  pratensis)^  and  seashore  grass  {Puccinellia 
sp.)  furnish  considerable  grazing.  At  the  base  of  the  spit  the  land 
rises  gradually  to  the  high  plateau  aboA^e,  the  scattered  timber  giving 
the  appearance  of  mountain  parks.  The  open  portions  of  this  land 
support  a  luxuriant  groAvth  of  bluetop  {Calamagrostis  langsdoffli) 
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Plate  VII 


Fig.  1.— View  of  Kadiak,  Showing  Characteristic  Topography  of  the  Island. 


Fig.  2.— View  of  Low  Meadow  Lands  at  Head  of  Womens  Bay,  near  Kadiak. 
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often  G  feet  tall.  At  a  rough  estimate  the  grass  lands  in  this  vicinity 
comjirise  about  2,000  acres. 

The  site  of  the  proposed  Finnish  colony  is  on  the  north  side  of 
Kachemak  Bay,  not  far  from  its  head.  From  the  coloiw  site  to  the: 
head  of  the  baj"  are  extensive  tide  flats,  which  are  mainly  covered 
with  sedges  about  2  feet  high.  The  marshy  nature  of  these  landSy 
together  with  the  coarse  nature  of  the  forage,  makes  them  of  but 
limited  value.  Undoubtedly  they  can  be  much  improved  by  diking. 

The  grass  lands  of  the  colony  site  proper  consist  of  about  500 
acres  of  excellent  land  covered  with  a  luxuriant  growth  of  bluetop 
5  to  6  feet  high.  These  lands  lie  close  to  the  seashore  and  less  than 
100  feet  above  it.  Back  of  these  lands  are  high  hills,  500  to  1,500' 
feet  high,  the  plateau  on  the  top  of  which  consists  in  part  of  exten¬ 
sive  grass  areas.  Much  of  this  grass  consists  of  bluetop  often  G  feet 
high.  Other  areas  are  pure  growths  of  Siberian  fescue  {Festiica- 
altaica) .  Interspersed  Avith  these  are  seA^eral  other  good  grasses,, 
among  them  Agropyron  violaceiim^  Alopecurus  alpimis^  Bromus- 
richardsonii^  and  Deschampsia  coespitosa.  These  plateau  grass  lands- 
are  apparently  A^ery  extensiA^e.  To  render  them  accessible  Avill,  hoAV- 
eA^er,  require  the  building  of  roads  or  trails  up  to  the  easiest  slopes. 
At  Anchor  Point  there  is  but  little  grass  land  near  the  seashore, 
but  on  the  plateau  behind  are  considerable  areas  much  like  those 
just  described.  The  plateau  at  this  point  is,  hoAvever,  much  loAveiv 

An  important  fact  in  relation  to  all  of  the  grass  lands  of  this 
region  is  that  the}^  are  underlaid  with  coal,  Avhich  is  exposed  for  miles 
in  the  blutls  along  the  coast.  In  vieAV  of  this  fact,  it  is  doubtful  if 
title  to  the  land  can  be  gained  by  homesteading  it. 

At  Kenai  there  are  no  naturally  grassed  lands,  except  the  sand 
dunes  along  the  beach  and  the  marshes  lying  inside  of  them.  The 
dunes  are  coA^ered  principally  Avith  beach  rye  {Elymus  mollis)  and 
bighead  sedge  {Carex  macrocepliala) ,  In  the  brackish  marshes 
occur  red  fescue  iFestuca  rulva)  and  Piiccinellia.  Here  also  is; 
found  poison  jDarsnip  {Cicuta  doiiglasii)  ^  and  there  is  a  record  of 
some  natiA^e  coavs  haAung  been  killed  by  it  seA^eral  years  ago. 

KADIAK  ISLAND. 

Kadiak  Island  is  about  100  miles  long  by  50  miles  wide.  It  is: 
mountainous  in  character,  the  hills  rising  quite  abruptly  from  near 
the  seashore  to  heights  of  1,000  to  3,000  feet  (PI.  YII,  fig.  1).  At 
the  end  of  July  there  Avas  still  considerable  snoAV  at  2,000  feet,  but 
this  is  said  to  be  quite  exceptional. 

The  island  is  much  cut  into  by  long,  narroAV  bays  or  fiords,  into 
the  heads  of  Avhich  floAv  streams.  In  such  places  are  usually  quite^ 
extensiA^e  areas  of  flat  lands,  luxuriantly  coA^ered  Avith  grass  (PI.  VIIy„ 
H.  Doc.  421,  58-3 - 18 
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fig.  2).  The  slopes  up  to  1,500  feet  altitude  are  also  well  grassed, 
excepting  where  there  are  thickets  of  alder  or  willow,  but  they  are 
usually  too  steep  to  utilize  otherwise  than  by  grazing.  The  total 
area  of  these  hillside  lands  is  much  greater  than  that  of  the  approxi¬ 
mately  level  lands,  at  least  in  the  proportion  of  20  to  1. 

On  the  hillsides  the  principal  grass  is  bluetop  {G alamagrostis 
langsdorfii)  ^  which  often  covers  large  areas  in  a  pure  growth.  This 
was  exceptionally  fine  on  hillsides  burned  over  in  March,  by  which 
means  the  old  straw  and  moss  were  destroyed,  thus  xiermitting  better 
drainage.  In  such  places  this  grass  is  often  6  feet  high.  On  the 
contraiw,  if  the  hills  are  burned  over  in  June  the  fire  kills  the  grass 
roots  as  well  as  the  moss,  with  the  result  that  fireweed  {Epilohium 
angusti folium)  takes  possession  of  the  ground. 

Other  grasses  on  the  hillsides  are  relatively  unimportant,  though 
Festuca  altaica  occurs  in  the  more  gravelly  lands  in  some  abundance. 

On  the  flat  lands  before  mentioned  a  tall  species  of  sedge  {Carex 
cvyptocaTpai)  forms  a  broad  fringe  along  the  shore  of  the  bays  and 
sloughs,  especially  on  lands  Avhich  are  occasionally  covered  by  tide 
water.  Back  of  this  sedge  beach  rye  {Elymiis  mollis)  forms  a  more 
or  less  broad  zone  (PI.  VlII,  fig.  1),  often  mixed  with  patches  of 
Poa  glumaris.  In  the  drier  lands  bluetop  is  most  abundant. 

These  three  plants  furnish  the  great  bulk  of  the  forage  on  Kadiak 
Island,  and,  indeed,  in  most  parts  of  the  Alaska  coast,  but  the  blue- 
top  is  more  abundant  than  all  of  the  other  grasses  together. 

Bluetop  cures  very  readily,  owing  to  its  slender  stems  and  thin 
leaves,  making  a  sweet  and  palatable  hay.  Beach  rye  cures  much  less 
easily,  owing  to  its  thick  stems.  The  sedge  cures  very  slowly,  even 
under  favorable  conditions,  owing  to  its  pithy  stems.  All  three  of 
these  plants  grow  so  luxuriantly  that  they  yield  from  2  to  3  tons  of 
hay  per  acre. 

Of  forage  plants  other  than  grasses,  a  lupine  {Liipimts  unalashen- 
5?V)and  fireweed  (Epilohium  angusti  folium)  were  both  abundant. 
They  are  readily  eaten  by  sheep.  A  fern  (Athyrium  cyclosorum) 
often  occupies  hillsides  to  the  virtual  exclusion  of  other  plants.  It  is 
never  eaten  by  animals. 

In  the  immediate  vicinity  of  Kadiak  the  lands  have  been  quite 
closely  grazed  for  years  past  by  the  village  cows.  In  such  closely 
grazed  lands  the  principal  grasses  were  bluegrass  (Poa.  pratensis) 
and  wild  barley  (Ilordeum  horeale).  The  latter  is  not  much  relished 
by  cattle. 

A  very  similar  condition  on  closely  grazed  lands  was  noticed  also 
at  Kenai.  The  facts  point  to  the  probability  of  bluetop  being  a  grass 
that  Avill  give  way  under  close  grazing;  but  as  bluegrass  readily 
replaces  the  native  grasses,  permanent  pastures  of  the  best  kind  are 
assured. 
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Plate  VIII. 


Fig.  1.— Mowing  Beach  Rye,  Frye-Bruhn  Ranch,  near  Kadiak. 


Fig  2.— Angora  Goats,  Wood  Island,  near  Kadiak. 
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The  islands  lying  adjacent  to  Kadiak  are  very  similar  to  it  in  char¬ 
acter,  witli  the  exception  of  Afognak,  which,  like  the  northwest  cor¬ 
ner  of  Kadiak,  is  timbered  with  spruce. 

ALASKA  PENr'mSXJLA  AND  ADJACENT  ISLANDS. 

The  whole  region  to  the  westward  of  Kadiak  might  briefly  be  de¬ 
scribed  as  being  similar  to  Kadiak,  but  entirely  devoid  of  timber,  the 
shrubs  more  scrubby,  and  the  grass  less  luxuriant.  The  land  is  none 
the  less  splendidly  adapted  to  grazing,  a  large  variety  of  grasses 
occurring.  It  is  only  in  favored  spots  that  the  grasses  are  as  luxu¬ 
riant  as  on  Kadiak,  though  the  species  are  for  the  most  part  the  same. 
On  the  hills  occur  extensive  areas  of  crowberry  {Empetrum  nigruin)^ 
locally  called  ‘‘  moss,”  which  in  places  seriously  limits  the  amount  of 
gi'azing. 

Much  of  the  Alaska  Peninsula  is  far  too  mountainous  to  be  desira¬ 
ble  for  stock  raising,  but  where  valleys  occur  near  the  heads  of  numer¬ 
ous  inlets  the  land  often  lies  very  favorably. 


UN  ALASKA. 

This  island  differs  but  little  in  its  vegetation  from  Kadiak,  though 
the  plants  as  a  rule  are  less  luxuriant.  The  principal  grasses  are 
silvertop  {Descliampsia  ccespitosa)  ^  beach  rye,  bluetop,  and  Calama- 
grostis  oleiitica.  The  latter  occurs  but  sparingly  to  the  eastward,  but 
is  quite  abundant  on  this  island. 

Some  difficulty  would  be  experienced  on  Unalaska  in  finding  grass 
sufficiently  rank  to  cut  for  fodder,  especially  if  a  large  quantity  were 
necessary.  A  cultivated  field  of  bluegrass  and  white  clover  in  the 
town  was,  however,  as  fine  as  any  I  have  ever  seen.  Small  areas  of 
beach  rye  are  nearly  as  luxuriant  as  the  same  grass  farther  eastAvard. 

BKOAVSING  LANDS. 

On  Kadiak  Island  and  to  the  Avestward  the  mountain  sides  are 
often  covered  Avith  a  dense  growth  of  alder  {Alnus  sinuata)  3  to  10 
feet  high,  and  to  a  less  extent  Ioav  avUIoavs  of  seAnral  species  form 
copses  in  Avet  places.  These  latter  especially  are  said  to  be  eaten 
readily  in  Avinter  by  cows  and  sheep,  and  goats  are  said  to  eat  any  of 
the  deciduous  shrubs.  In  some  places  these  shrubs  coA^er  the  ground 
almost  to  the  exclusion  of  other  plants. 

In  the  region  to  the  eastAvard  of  Kadiak  there  are  likewise  many 
places  Avhere  this  same  alder,  together  Avith  AvilloAvs,  salmon  berry, 
huckleberry,  and  other  deciduous  shrubs,  forms  a  large  part  of  the 
A^egetation.  This  is  especially  true  of  many  places  about  Prince  Wil¬ 
liam  Sound, 
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WIXTEH  FEED. 

Owing  to  the  damp  siiminer  climate,  the  curing  of  hay  on  the 
Alaska  coast  is  a  dilliciilt  matter.  With  three  days  of  favorable 
weather  bluetop  vdll  cure  perfectly,  and  Avhere  one  needs  but  a  small 
quantity  of  hay  no  particular  difficulty  is  experienced  in  getting  it. 
On  tlie  contrary,  where  a  large  quantity  of  winter  feed  is  needed  it 
is  practically  impossible  to  secure  it.  Under  such  conditions  resort 
must  be  had  to  silos.  Witliout  question  the  bulk  of  the  winter  feed 
used  in  Alaska  will  have  to  be  silage.  The  experience  of  Professor 
Georgeson  and  others  with  beach-rye  silage  has  been  entirely  satis¬ 
factory,  and  doubtless  other  plants  will  furnish  an  equally  good 
silage. 

The  following  analyses  of  the  three  most  common  grasses  or  grass¬ 
like  forage  plants  of  the  Alaska  coast  have  been  made  through  the 
courtesy  of  the  Bureau  of  Chemistry.  Their  value  can  only  be  accu- 
ratel}^  determined  in  connection  wdth  digestion  experiments.  These 
three  plants  are  bluetop  {Gcdamagrostis  langsdorfli)  ^  sedge  {Carex 
CTyptocaTjm)  ^  and  beach  rye  {Elymus  mollis). 


Composition  of  Alaskan  forage  plants. 


Mois¬ 

ture. 

Ash. 

Ether 

extract. 

Crude 

fiber. 

Proteids. 

N itro- 
gen-free 
extract. 

Bluetop  .  ..  -  _ _ _ 

Per  cent. 
7.18 
5.85 
11.93 

Per  cent. 
3. 90 
10.65 
7.51 

Per  cent. 

1.03 
2.13 
3. 28 

Per  cent. 
43.94 
25.72 
30.31 

Per  cent. 
4.58 
10. 32 
13. 71 

Per  cent. 
40. 37 
45.34 
35.29 

Sedge  . . . . 

Beach  rye . .  . . .  . 

UTILIZATION’' OF  SOUTHERN  ALASKA  GKAZING  LANDS. 

SHEEP  HUSBANDRY. 

The  only  sheep  seen  in  Alaska  were  on  the  ranch  of  the  Frye- 
Bruhn  Company  near  Kadiak,  where  about  80  liead  were  seen  in 
excellent  condition.  These  sheep  are  the  remnant  of  9,000  head  which 
were  introduced  from  Oregon  in  1902  and  1903,  the  remainder  having 
perished.  At  first  sight  it  would  seem  that  this  appalling  loss  of  over 
98  per  cent  is  concluisve  evidence  that  sheep  raising  in  Alaska  is 
not  likely  to  prove  profitable.  Inquiry  into  the  causes  of  the  mor- 
talit}^  does  not  necessarily  bear  out  this  conclusion.  Five  hundred  of 
the  sheep  were  drowned  in  March,  1903,  by  being  caught  at  the  head 
of  a  narrow-  cove  by  the  incoming  tide.  One  hundred  and  fifty  head 
w^ere  lost  by  becoming  frightened  and  jumping  over  cliffs.  The  rest  of 
those  that  died  succumbed  from  scab,  which  broke  out  in  January, 
1903.  Owing  to  lack  of  shelter  it  was  then  impossible  to  dip  them, 
as  that  treatment  in  wdnter  w-ould  have  been  equivalent  to  killing 
them.  The  result  w-as  that  all  but  about  80  died  of  the  scab.  Thus  all 
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the  mortality  was  due  to  causes  entirely  preventable.  It  was  inter¬ 
esting  to  know  that  several  head  of  sheep  which  ran  wild  survived  the 
winter  without  care. 

At  U3"ak  I  was  informed  that  4  head  of  sheep  survived  the  winter 
of  1903-4  without  care. 

Some  years  since  the  Alaska  Commercial  Company  had  a  band  of 
about  50  sheep  on  Kadiak,  the  remnant  of  a  considerably  larger  lot 
imported  from  San  Francisco.  Of  the  original  importation  the 
greater  jiortion  died  the  first  winter,  some  say  from  scab,  others  from 
cold  and  neglect.  At  any  rate,  this  venture  seems  not  to  have  been 
a  success,  the  last  of  the  sheep  having  been  killed  about  six  years 
since.  Various  informants  have  reported  so  differently  to  me  on  the 
facts  concerned  with  this  that  it  does  not  seem  advisable  to  consider 
it  either  as  evidence  for  or  against  the  possibility  of  successful  sheep 
raising.  It  is  worthy  of  note,  however,  that  both  these  lots  of  sheep 
were  imported  from  the  semiarid  regions  of  Oregon  and  California 
and  brought  to  a  moist  and  colder  country. 

There  seems  to  be  a  general  unanimity  of  opinion  in  Kadiak  that  in 
an  ordinary  winter  sheep  can  not  be  safely  left  without  care  after  the 
beginning  of  January.  Indeed,  many  would  place  the  time  a  month 
or  six  Aveeks  sooner.  Kew  grass  never  appears  before  May  15,  and 
often  not  until  June  1.  Therefore,  under  the  best  of  conditions,  sheep 
Avill  need  four  and  one-half  months  of  feeding  and  shelter.  The 
superintendent  of  the  Frye-Bruhn  ranch,  after  one  Avinter’s  experi¬ 
ence,  thinks  it  will  be  more  than  this. 

Another  serious  difficulty  lies  in  the  lateness  of  the  lambing  season. 
It  is  generally  agreed  that  lambing  should  not  take  place  before  June 
1.  The  lambs  Avill  need  shelter  and  feed  by  December  1  or  earlier, 
unless  one  takes  serious  chances  of  losing  many. 

Whether  sheep  raising  can  be  profitable  at  present  under  such  con¬ 
ditions  remains  to  be  demonstrated.  The  mere  fact  that  sheep  in 
small  numbers  haA^e  Avintered  without  care  is  no  proof  that  successful 
sheep  liusbandry  can  thus  be  carried  on,  nor  even  that  one  or  tAvo 
months’  feeding  should  suffice.  The  risks  in  such  2irocedure  are  too 
great  to  Avarrant  a  careful  stock  raiser  in  taking  the  chances. 

Destructive  wild  animals  are  no  menace  to  sheep  raising  on  Kadiak 
and  other  islands.  Eagles  may  destroy  a  few  lambs,  but  these  birds 
are  easily  exterminated.  Kadiak  bears  are  too  scarce  and  too  easily 
destroyed  to  merit  consideration.  On  the  mainland  AvoB^es  may 
proA^-e  troublesome. 

In  the  light  of  present  knowledge  one  can  be  safe  in  saying  that 
sheep  can  be  raised  on  the  Alaska  coast  if  adults  are  given  five 
months’  feed  and  shelter  and  the  lambs  a  month  more.  That  such 
sheep  husbandly  Avill  be  profitable  is  problematical. 
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Owing  to  the  damp  ciimate,  foot  rot  is  a  disease  to  be  feared.  Un¬ 
usual  care  should  therefore  be  exercised  to  import  only  perfectly 
healthy  animals. 

While  the  outlook  for  successful  sheep  husbandry  is,  in  my  opinion, 
doubtful,  it  is  desirable  that  some  of  the  hardy  northern  breeds  be 
tested.  Where  browse  is  abundant  it  is  not  unlikely  that  such  ani¬ 
mals  may  prove  decidedly  profitable. 

ANGORA  GOATS. 

Kev.  C.  P.  Coe,  of  Wood  Island,  has  several  head  of  Angora  goats 
(PL  YIII,  fig.  2),  which  haA^e  passed  the  last  tAvo  Avinters  with  but 
little  care.  This  year  his  herd  has  shovvui  very  satisfactory  increase, 
and  no  difficulty  is  anticipated  in  Avintering  the  kids.  These  ani¬ 
mals  bid  fair  to  be  A^ery  successful  along  the  Alaska  coast  whereA'er 
there  is  abundant  browse  and  Avhere  the  Avinter  snowfall  is  not  too 
great.  From  Kadiak  AvestAvard  there  can  be  but  little  doubt  as  to 
their  being  a  success,  and  even  in  southeastern  Alaska  it  is  altogether 
likely  that  they  Avill  thrive.  OAving  to  their  tractability  and  the  ease 
with  Avhich  they  are  kej^t.  Angora  goats  should  proA^e  most  useful 
animals  for  the  natives  as  Avell  as  for  Avhites. 

BEEF  RAISING. 

Tavo  Seattle  companies  liaA^e  already  begun  to  raise  beef  cattle  in 
southwestern  Alaska.  The  Frye-Bruhn  Company  have  200  head, 
mostly  Herefords,  on  Kadiak  Island,  Avhile  another  company  is  be¬ 
ginning  operations  on  Akun  Island.  The  former  company  began 
operations  Avith  cattle  in  July,  1903,  Avith  about  260  head.  During  the 
Avinter  of  1903^  about  140  head  of  these  Avere  lost,  mostly  by  falling 
OAPr  cliffs.  OAving  to  the  fact  that  the  earliest  grass  appears  on  the 
steep  southerly  slopes,  the  cattle  crowded  in  such  places.  In  some 
instances  the  sod,  loosened  by  the  frost,  gaA^e  w^ay  and  precipitated 
them  OATU’  the  cliffs.  In  other  cases  the  cattle  used  their  horns  Avhen 
croAvded,  the  Avoimded  ones  losing  their  footholds  in  endeaAmring  to 
escape.  As  precautions  more  care  is  iioav  used  in  selecting  their 
feeding  grounds  and  the  cattle  liaA^e  been  dehorned. 

Cattle  of  various  breeds  liaA-e  been  raised  for  years  past  at  nearly 
all  the  settlements  along  the  coast.  IVhen  they  belong  to  the  natives 
they  are  forced  to  exist  through  the  winter  Avith  little  or  no  care, 
eking  out  an  existence  by  feeding  on  broAvse  and  seaAveeds.  Milch 
coAvs  kept  by  Avhites  are  fed  from  five  to  six  months,  as  a  rule.  This 
Avinter  the  manager  of  the  F rye-Bruhn  Company  ranch  is  preparing 
to  feed  his  beef  cattle  fiA^e  months  or  more,  and  it  would  seem  that 
such  a  course  is  better  economy  than  to  keep  them  half  starved  on 
such  feed  as  they  can  find. 


ALASKA  EXPERIMENT  STATIONS. 


279 


It  is  possible  to  raise  many  times  more  beef  on  the  Alaska  grass 
lands  than  the  present  population  there  can  use.  The  only  other 
markets  available  at  present  are  the  Pacific  coast  cities.  lYliether  it 
v’ill  prove  profitable  to  raise  beef  in  Alaska  and  market  it  in  Seattle 
and  other  coast  cities  remains  to  be  demonstrated.  Apparently  there 
is  no  other  outlet  for  surplus  Alaska  cattle,  but  with  a  sufficiently 
large  supply  there  seems  no  reason  why  in  time  such  a  trade  should 
not  be  remunerative. 

Cattle  fatten  readily  in  spring  on  Alaska  grasses,  and  keep  in  fine 
condition  till  late  into  the  fall.  Some  Herefords  slaughtered  at 
Kadiak  in  Jul}^  furnished  as  fine  beef  as  any  I  have  ever  seen  or 
eaten. 

DAIRYING. 

Milch  cows  of  various  breeds  have  long  been  kept  at  most  of  the 
coast  settlements,  and  the  common  testimony  is  that  tlie}^  do  exceed¬ 
ingly  well  while  feeding  on  the  green  grasses.  Professor  Georgeson’s 
tests  have  demonstrated  that  they  keep  up  an  excellent  milk  flow 
on  beach-grass  silage,  and  doubtless  the  other  grasses  are  quite  as 
nutritious. 

For  tvro  reasons  I  am  impelled  to  believe  that  the  utilization  of  the 
Alaska  grass  lands  will  yield  most  profit  through  dairying:’ (1) 
Because  of  the  necessarily  long  feeding  period — five  to  six  months — 
during  which  only  dairy  cows  yield  a  compensating  return,  and  (2) 
the  freight  to  distant  markets  on  concentrated  products  like  butter  and 
cheese  is  not  a  serious  factor. 

There  are  many  admirable  sites  for  dairy  colonies  or  settlements, 
not  only  on  Kadiak  Island,  but  also  on  other  islands  and  on  the  main¬ 
land.  Dairying  is  to  be  one  of  the  chief  industries  in  the  proposed 
Finnish  colony  on  the  Kenai  Peninsula.  YvTth  such  an  enormous 
wealth  of  grass  as  southwestern  Alaska  possesses  it  is  difficult  to 
doubt  that  it  will  become  a  great  dair}^  country.  It  is  doubtful  if 
equally  good  opportunities  for  colonies  of  dairy  husbandmen  can  be 
found  in  the  United  States  to-day.  Certainly  there  is  no  place  left 
where  320-acre  homesteads  of  magnificent  grass  lands  can  be  had  for 
the  taking. 

RECOMMENDATIONS. 

In  view  of  the  enormous  area  of  the  southwestern  Alaska  grass 
lands* it  seems  most  advisable  that  this  undeveloped  resource  be  con¬ 
verted  into  wealth.  Perhaps  nothing  will  stimulate  this  more  than 
a  live-stock  experiment  station.  The  peculiar  problems  connected 
with  stock  raising  in  Alaska  are  likely  to  prove  expensive  to  pioneers, 
as  indeed  has  already  been  proven.  There  are  still  many  problems 
confronting  the  stock  raiser  which  it  is  clearly  the  province  of  an  ex¬ 
periment  station  to  solve. 
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Among  the  most  important  lines  of  Trork  thus  presented  are  the 
adaptability  of  dilferent  breeds,  both  of  sheep  and  cattle,  to  the  condi¬ 
tions;  the  relation  of  available  Avinter  feeds,  both  to  fattening  and  to 
milk  floAY ;  the  iiiA^estigation  of  such  plants  as  lupine  and  fireweed 
for  silage,  and  the  further  inA^estigation  of  forage  plants  for  culti- 
A^ated  fields,  especially  of  legumes. 

Such  a  liA’e-stock  experiment  station  Avould,  in  the  opinion  of  the 
AAuuter,  best  be  located  on  Kadiak  Island,  or  one  of  the  islands  im¬ 
mediately  adjacent.  The  conditions  there  are  fairly  representative, 
these  islands  being  better  grassed  than  most  of  the  regions  to  the 
AA’estAAmrd,  AAUiile  they  liaA^e  a  shorter  season  than  the  equally  Aveli 
grassed  lands  of  Cook  Inlet.  Such  an  establishment  should  do  much 
to  stimulate  the  rapid  utilization  of  a  great  resource. 

NOTES  ON  THE  GRASSES  AND  OTHER  FORAGE  PLANTS  OE  THE 

ALASKA  COAST. 


GKASSES. 

Savastana  odorata  (L.)  Scribn.,  Vanilla  grass. — A  SAveet-scented 
grass  often  used  by  the  Indians  in  basketry.  It  occurs  in  meadoAvs, 
usually  scattered  among  other  grasses,  A^ery  seldom  making  a  pure 
groAAdh.  This  grass  has  but  little  forage  A^alue. 

Savastana  alfina  (Lilj.)  Scribn.,  Alpine  wanilla  grass. — Very  simi¬ 
lar  to  the  preceding,  but  much  smaller  and  Avith  a  denser  inflo¬ 
rescence.  It  Avas  observed  only  on  Kadiak  Island,  at  about  1,000  feet 
aboAn  sea  leA^el,  but  is  knoAvn  to  occur  quite  generally  along  the 
Alaska  coast,  in  the  mountains. 

Plileum  alfinuni  L.,  Mountain  timothy. — This  grass  was  observed 
at  almost  every  j)oint  examined.  Luxuriant  specimens  may  be  2  feet 
jiigh  or  more,  but  the  grass  is  usually  shorter.  Owing  to  its  rather 
scanty  leafage  and  Ioav  groAvth  it  has  not  been  considered  of  agricul¬ 
tural  value,  but  it  is  Avorthy  of  such  trial  in  Alaska. 

Plileum  jyrodense  L.,  Timothy. — This  important  agricultural 
grass  is  only  sparingly  introduced  along  the  Alaska  coast.  Even 
Avhere  established  it  shoAvs  no  tendency  to  become  aggressive,  but, 
on  the  contrary,  appears  but  poorly  adapted  to  the  conditions.  A  feAV 
plants  observed  Avere,  hoAveA^er,  tall  and  vigorous,  suggesting  that 
by  selection  a  A'ariety  might  be  secured  which  Avould  be  agricul¬ 
turally  successfvd.  The  possibility  of  securing  a  Amluable  grass  by 
hybridizing  this  v/ith  the  j^receding  species  is  also  worthy  of  investi¬ 
gation. 

Aloyecurus  alpinus  J.  E.  Smith.,  Mountain  foxtail. — A  rare  grass 
on  the  south  Alaska  coast,  but  groAviug  3  to  4  feet  high.  While  too 
scarce  to  be  a  factor  in  the  amount  of  native  forage,  it  nevertheless 
may  proAn  of  cultural  value,  and  should  be  tested. 


ALASKA  EXPERIMENT  STATIONS. 


281 


Alofecuviis  genicidatiis  L.,  IVater  foxtail. — Infrequent,  and  of 
but  little  forage  value. 

Arctagrostis  arundinacea  (Trin.)  Beal. — This  grass  much  resem¬ 
bles  bluetop,  having  the  same  habit  and.  like  it,  growing  4  to  T  feet 
high.  It  is  not  uncommon  aloiig  Cook  Inlet  and  is  certainly  worthy 
of  testing  in  cultivation. 

Cinna  Jatifolia  (Trev.)  Griseb.,  IVood  reed  grass. — A  tall  grass 
with  drooping  panicles,  found  mainly  in  Avoods  or  copses.  It  is  not 
sufRcientty  plentiful  to  be  of  much  Auilue. 

Agrostis  alba  L.,  True  redtop. — This  AA^ell-knoAvn  grass  was  ob¬ 
served  at  but  tAvo  points — namely,  Yakutat  and  Homer — being  clearly 
introduced  at  each  place.  It  thriA^es  Avell  and  seems  to  be  aggressiA^e. 
IVe  judge  it  to  be  one  of  the  grasses  that  Avill  proA*e  of  high  A^alue 
for  grazing  in  case  the  iiatiA^e  grasses  tend  to  disappear.  True 
redtop  should  not  be  confused  Avith  the  grasses  called  redtop  ”  on 
the  Alaska  coast.  There  are  tAvo  grasses  thus  misnamed,  bluetop 
(  Calamagrostis  langsdorfii)  and  sih^ertop  {Descliamjysia  cces'pitosct) . 

Agrostis  hyemalis  (IValt.)  B.  S.  P.,  Bough  hair  grass;  Agrostis 
geminata  Trin.;  Agrostis  cequivalvis  Trin.;  Agrostis  mertensii  Trin., 
and  Agrostis  rossce  A^asey. — The  foregoing  five  species  are  small 
grasses  Avhich  furnish  practically  no  forage. 

Agrostis  exarata  Trin.,  AAdiitetop. — This  species  quite  closely  re¬ 
sembles  true  redtop,  but  has  a  closer  pale  green  panicle  and  no  creep¬ 
ing  rootstocks.  The  larger  forms  of  it  groAv  2  or  3  feet  high,  and 
under  some  circumstances  ma}?-  be  Avorthy  of  cultiA^ation. 

Agrostis  inelaleuca  (Trin.)  Hitchcock. — Interesting  as  being  the 
characteristic  Alaska  coast  grass  on  the  sphagnum  bogs.  Its  slender 
stems,  scarce  a  foot  high,  furnish,  hoAA^ever,  but  little  forage. 

Calamagrostis  langsdorfii  Trin.,  Bluetop. — The  most  abundant 
grass  on  the  Alaska  coast,  groAving  luxuriantly  from  sea  leA^el  up  to 
1,000  feet  eleA^ation.  ExtensAe  areas  of  this  grass  are  often  6  or  7 
feet  high,  Avhich  during  the  summer  months  makes  traA^eling  toil¬ 
some  labor.  The  usual  name  applied  to  this  grass  in  Alaska  is  “  red- 
top,”  but  as  the  name  really  belongs  to  a  Avell-knoAvn  agricultural 
grass  Avhich  is  beginning  to  appear  in  Alaska,  Ave  Avould  suggest 
‘‘  bluetop  ”  as  a  more  appropriate  name,  the  panicle  being  blue-purple 
rather  than  red  in  color. 

C alamagrostis  aleutica  Trin.,  Aleutian  reed  grass. — Found  but 
sparingly  at  Sitka,  Latouche,  and  Unalaska.  Too  scarce  to  be  of 
forage  A^alue. 

C alamagrostis  n.  sp. — Kadiak,  in  Ioav  meadoAvs.  A  small  species 
allied  to  G .  deschamjysioides  Trin. 

Descliampsia  hottnica  (AVahl.)  Trin.,  and  Descliampsia  ccespitosa 
(L.)  BeauA".,  Sih^ertop. — These  tAvo  closely  allied  species  occur  mainly 
in  loAV-lying  meadoAvs  near  the  seasliore,  often  indeed  in  places  Avhich 
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the  high  tides  cover.  They  xurnish  excellent  grazing,  bnt  owing  to 
the  nearly  leafless  stems  yield  bnt  little  hay. 

Descliampsia  curtifolia  Scribn. — A  dwarf  species  occurring  on 
gravelly  soil. 

Descliampsia  atropurpurea  (Wahl.)  Scheele. — Found  at  Unalaska 
and  Latouche.  It  is  of  no  economic  importance. 

Descliampsia  calycina  Presh,  and  Descliampsia  elongata.  (Flook.) 
Munro. — Both  these  species  were  found  along  the  railway  at  Yakutat; 
undoubtedly  introduced. 

Tvisetum  cernuum  Trim — A  woodland  grass  of  no  economic  value 
collected  at  Sitka,  Yakutat,  and  Latouche. 

Tvisetum  suhspicatum  molle  (Michx.)  Gra^u — In  rocky  soil,  scarce.' 
Found  at  Kadiak  and  Unalaska. 

Avena  striata  lYichx. — A  few  plants  seen  onlj^  at  Kenai. 

Melica  suhulata  (Griseb.)  Scribn. — Unalaska,  on  rocky  cliii  near 
the  seashore. 

Poa  annua  L.,  Annual  bluegrass. — Common  in  yards  and  waste 
places  about  nearly  all  xVlaska  settlements. 

Poa  stenantlia  Trin. — A  rather  common  species,  but  mainly  con-’ 
flned  to  rocky  clifls  and  gravelly  stream  banks,  and  consequent!}^  of 
little  forage  value. 

Poa  eminens  Presl. — A  coarse  species  2  to  4  feet  high,  growing  in 
wet  meadows  near  the  seashore.  It  is  not  abundant  enough  to  be  of 
importance. 

Poa  pvatensis  L.,  Kentucky  bluegrass. — From  my  observations 
Kentucky  bluegrass  seems  not  to  be  native  along  the  Alaska  coast, 
blit  introduced.  In  places  it  is  abundant,  especially  about  the  settle¬ 
ments.  It  is  an  important  fact  that  where  the  native  grasses  have 
been  displaced  bluegrass  is  one  of  the  principal  species  to  occupy  the 
ground. 

Poa  nemoraJis  L. — Frequent,  but  growing  usually  on  clifls  and. 
therefore  of  little  forage  value. 

Poa  Janata  Scribn.  &  Merrill  ined. — fv  species  closely  related  to  Poa 
pvatensis^  but  of  coarser  growth.  It  is  common  at  Unalaska,  and 
apparently  would  be  of  value  in  cultivation. 

Poa  trivialis  L. — Apparently  native  in  Alaska,  but  scarce.  We 
save  it  only  at  Sitka. 

Poa  leptocoma  Trin.  var. — Found  only  at  Orca  on  stream  banks. 

Poa  aretica  K.  Br. — A  low  species  occurring  at  Kadiak  and  Un¬ 
alaska. 

Poa  Mspidula  Vasey. — A  tall,  rather  coarse  species,  of  which  a  few 
plants  were  seen  at  Seldovia. 

PaniculaDa  pauci-floTa  (Presl.)  Kuntze. — Found  sparingly  at 
Sitka,  Latouche,  and  Yakutat  in  wet  places. 
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Paniciilaria  americana  (Torr.)  MacM. — A  few  plants  foimcl  near 
Homer,  seemingiy  native. 

PuccinelJia  sp. — One  or  more  of  the  obscurely  defined  species  of 
tliis  genus  occurs  on  low  seashores,  often  in  places  which  the  high 
tide  covers.  Cows  are  very  fond  of  this  grass,  but  only  in  excep¬ 
tional  places  is  it  abundant  enough  to  furnish  pasturage. 

Festuca  rubra  L.,  Eed  fescue. — Several  varieties  of  this  variable 
grass  occur  along  or  near  the  seashores.  In  sandy  soil  it  is  often 
abundant  enough  to  be  of  importance. 

Festuca  altaica  Ledeb. — A  densely  tufted  grass  1  to  2  feet  high, 
forming  small  tussocks.  On  the  plateau  above  Kachemak  Bay  there 
are  large  tracts  where  this  is  the  prevailing  grass.  Presumably  it 
is  valuable  forage,  but  direct  observation  on  this  point  is  needed. 

Festuca  ovina  brachyphylla  Schultes. — A  very  dwarf  grass  too 
scanty  to  furnish  forage. 

Bromtis  aleutensis. — Observed  only  at  Unalaska.  Bare. 

Bromus  sitchensis  Trin. — A  tall,  coarse  species,  often  G  feet  high, 
and  the  panicles  a  foot  or  more  long  and  broad.  It  is  not  uncommon 
near  Sitka  and  deserves  trial  under  cultivation. 

Bvomiis  Shear. — Habit  much  like  the  preceding  species, 

and,  like  it,  deserving  attention  in  cultivation. 

Bromus  ricliardsoni  Link. — Observed  only  on  the  plateau  above 
Kachemak  Ba^^ 

Bromus  hordeaceus  L. — Introduced  along  the  railway  at  Yakutat. 

Agropyron  tenerum  Yasey. — Yot  uncommon  on  the  Kenai  Penin¬ 
sula.  It  is  likely  to  prove  a  valuable  hay  grass  in  cultivation. 

Agropyron  repens  (L.)  Beauv.,  Couch  grass. — Common  in  yards 
and  gardens  at  Sitka,  growing  3  to  5  feet  high.  It  seems  very  w^ell 
adapted  to  Alaska  conditions  and,  were  it  not  so  difficult  to  eradicate 
where  once  established,  might  be  recommended  for  trial  as  a  hay 
grass. 

Ilordeum  boreale  Scribn.  &  Smith,  Wild  barley. — Common  all 
along  the  Alaska  coast,  and  about  the  villages  often  the  commonest 
grass.  Cows  seem  to  avoid  it,  at  least  indicating  strong  preference 
for  the  bluegrasses  and  others. 

Elymus  mollis  Trin.,  Beach  lye. — A  very  common  and  valuable 
grass  found  along  the  whole  south  Alaska  coast.  It  commonly  forms 
a  fringe  from  10  to  100  feet  wide,  or  sometimes  more,  just  above  high- 
tide  mark.  In  such  situations  it  gTows  G  feet  high.  Where  sand 
dunes  are  formed,  as  near  Kenai  and  near  Yakutat,  this  grass  is  the 
principal  sand  binder.  In  such  situations  the  heads  are  often  short 
and  thick,  the  florets  being  somewhat  proliferous.  This  form  has 
been  called  Elymus  capitatus  Scribn.,  but  it  is  merely  a  diseased  state 
of  E.  mollis^  both  the  typical  elongated  and  the  condensed  heads  often 
being  found  on  the  same  plant. 
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Elymus  Jjorealis  Scribn. — A  grass  confined  to  southeastern  Alaska 
and  of  little  value. 


SEDGES. 


Car  ex  cryftocarfo.  Meyer. — The  most  ATaluable  sedge  for  forage 
along  the  Alaska  coast,  frequently  covering  large  areas.  In  favora¬ 
ble  places  it  grows  4  to  5  feet  high.  On  the  Yakutat  plains  it  is  an 
important  element  of  the  flora.  Near  Kadiak  and  near  Sitka  it  was 
found  covering  extensive  tracts  of  low-l^dng  land  along  the  seashore, 
the  plant  occupying  the  ground  between  the  zone  of  beach  rye  and 
ordinary  high-tide  mark.  Quantities  of  it  were  cut  for  feed  on  the 
Frye-liruhn  ranch,  but  owing  to  the  pithy  stems  it  dries  very  slowly. 

Carex  macroclieeta  Meyer. — A  small  species  common  on  the  drier 
land  near  the  sea  level.  Cattle  graze  upon  it  readih^  It  is  the  most 
important  dry-ground  sedge. 

Carex  macro cefliala  Willd. — On  the  sand  dunes  at  Kenai,  where 
it  is  of  some  importance  as  a  sand  binder. 

Carex  sitchensis  Presc. — A  tall,  abundant  species,  but  usually 
groAving  in  very  wet  places,  so  that  it  can  scarcely  be  utilized. 

LEGUMINOUS  PLANTS. 

Lu'pinus  unalashensis  IVats.,  Lupine. — This  lupine  is  exceedingly 
abundant  from  Cook  Inlet  AvestAvard,  often  covering  large  areas  in  a 
nearly  pure  groAvth.  In  favorable  places  the  plants  are  3  feet  high. 
Sheep  eat  it  readily  Avhile  green.  Inasmuch  as  this  is  by  far  the 
most  abundant  leguminous  plant  in  south  Alaska,  it  is  most  desirable 
to  ascertain  the  value  of  this  plant  as  silage.  It  is  too  fleshy  to  be 
cured  as  hay. 

Lathyrus  maritimiis  (L.)  Bigel.,  Beach  pea. — Common  on  high 
seabeaches,  but  oAving  to  its  Ioav  groAvth  it  can  not  be  harvested. 
Cattle  feed  readily  upon  it.  The  seeds  are  quite  large  and  SAveet, 
so  that  it  is  often  used  as  human  food. 

Lathyrus  paliister  L.,  SAvamp  pea. — A  much  more  slender  plant 
than  the  foregoing  and  much  less  plentiful.  Near  Kadiak,  hoAvever, 
several  considerable  patches  of  it  in  nearly  pure  groAvth  were 
observed. 

Vida  sitchensis  Bong.  (F.  gigantea  Hook.). — ObserA^ed  only  near 
Sitka.  .  A  very  tall  and  leafy  species,  often  6  to  8  feet  high,  clamber¬ 
ing  over  bushes.  The  floAvers  are  ochraceous.  The  plant  deserves 
trial  in  cultivation. 


OTHER  PLANTS  OF  FORAGE  VAT.UE. 


Fritillaria  hamtschateensis  (L.)  Ker.,  lYild  rice. — The  subter¬ 
ranean  bulblets  of  this  plant,  Avhich  resemble  a  mass  of  rice  grains. 
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were  formerly  much  used  as  food  by  the  natives.  In  the  few  places 
where  hogs  are  Ivcpt  they  feed  greedily  upon  these  bulblets.  The 
jilant  prefers  the  loiv-lying  lands  near  the  seashore. 

Efilohiiim  angustifoUuni  L.,  Fireweed. — AThen  hillsides  are  burned 
over  in  June,  the  intensity  of  the  fire  is  usually  such  as  to  destroy 
grass  roots.  Under  such  circumstances  a  nearly  pure  crop  of  fire- 
weed  is  likely  to  follow.  Sheep  eat  this  ])lant  readily  when  green. 
It  is  desirable  to  test  the  value  of  the  plant  as  silage,  as  its  great 
abundance  often  makes  its  harvesting  an  easy  matter. 

THE  COMPOSITION  OF  SILAGE  MADE  EEOM  BEACH  GEASS. 

Beach  grass  {Elymiis  mollis)  constitutes  for  the  most  part  the 
silage  material  in  Alaska,  at  least  in  the  coast  region.  It  is  a  very 
rank,  coarse  grass,  and  in  most  places  yields  a  heavy  tonnage  to  the 
acre.  It  grows  on  the  flats  or  deltas  built  up  by  streams,  at  the  head 
of  bays  and  inlets,  and  occasionally  along  a  stretch  of  flat,  sandy 
beach  just  beyond  the  reach  of  high  water,  though  in  many  places  it 
is  partly  flooded  at  extreme  high  tides.  As  a  rule,  it  forms  a  pure 
groAvth,  though  occasionally,  particularly  in  low  places,  it  is  mixed 
Avitli  sedges. 

This  grass  has  been  used  to  fill  the  station  silo  at  Sitka  ei^ery  year 
since  it  was  built.  This  year  a  sample  which  had  been  in  the  silo  for 
just  one  year  and  taken  from  the  middle  of  the  silo  near  the  bottom 
Avas  sent  to  the  Bureau  of  Chemistry  for  analysis.  Doctor  AATley’s 
letter,  attached  hereto,  shoAvs  that  this  silage  is  exceedingly  rich  in 
nutritive  elements,  particularly  protein,  and  the  AAudter  can  testify 
from  experience  that  it  makes  good  feed  for  cattle. 


September  1,  1904. 

Dr.  E.  W.  Allen,  Acting  Director, 

Office  of  Experiment  stations,  Department  of  Agriculture. 

Dear  Sir  :  BeloAA'  is  given  tbe  analysis  of  the  sample  of  beach-grass  silage 
from  C.  C.  Georgeson,  Sitka,  Alaska,  which  you  sent  us  under  date  of  August  15. 

The  sample  contained  69.77  per  cent  water.  Analysis  of  the  dried  sample  is 
as  follows ; 

Ter  cent. 


Fat  _  3.  32 

Protein _  10.  04 

Ash  _  6.  89 

Crude  fiber _  34.  64 

Nitrogen  free  extract _  44.  51 


100.  00 


II.  W.  Wiley, 
Chief  Bureau  of  Chemistry, 


Total  . 
Respectfully, 
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A5TALYSES  OE  ALASKAIf  SOILS. 

Prof.  Milton  M'hitney,  Cliief  of  the  Bureau  of  Soils,  has  very 
kindly  analyzed  several  samples  of  soils  sent  him  for  inv^estigation. 
Sixteen  of  these  samples  are  from  the  experiment  station  at  Copper 
Center.  Table  1  gives  the  result  of  a  mechanical  analysis  of  these 
samples,  and  it  also  shows  at  which  depth  they  were  taken  and  their 
relative  positions  vdth  reference  to  the  Copper  River.  Most  of  them 
are  deficient  in  organic  matter,  though  tAVo  samples  appear  to  be 
very  rich  in  humus. 

Table  2  giA^es  the  chemical  anah^ses  of  these  samples,  and  Professor 
AVhitney’s  estimate  of  their  A^alue  is  indicated  in  his  letter  which 
refers  to  the  subject. 

Another  sample  of  soil  Avas  sent  to  the  station  by  a  settler  near  the 
mouth  of  the  Stikine  RiA^er.  Professor  Whitney’s  letter  on  this 
subject  giA^es  the  result  of  his  examination. 

The  soils  in  Alaska  vary  so  exceedingly  that  the  examination  of 
particular  samples  can  not  giA^e  us  an  idea  of  the  character  of  the 
soil  except  in  the  immediate  vicinity  where  the  samples  Avere  taken. 

U.  S.  Departmpjxt  of  Ageicultijee,  Bureau  of  Soils, 

Washington,  D.  C.,  March  1903. 

Dr.  A.  C.  True,  Director, 

Office  of  Experiment  Stations,  Department  of  Agriculture. 

Dear  Sir  :  We  inclose  herewith  results  of  mechanical  and  chemical  analyses 
of  a  number  of  soils  forwarded  by  you  to  this  Bureau  some  time  since,  these 
soils  liaAung^  been  collected  by  Professor  Georgeson  in  Alaska.  From  a  physical 
point  of  Anew,  these  soils  are  interesting  in  showing  unusually  small  amounts 
of  medium-sized  grains,  on  the  AA^hole.  Three  of  them,  Nos.  7654,  7655,  and 
7656,  contain  unusually  large  quantities  of  organic  matter,  and  AAm  AAmuld  be 
inclined  to  think  that  they  can  be  successfully  \Amrked  only  v.nth  especial  care  as 
to  their  drainage.  The  chemical  analyses  show  no  unusual  features,  as  they  all 
contain  apparently  enough  of  the  essential  mineral  plant  foods  to  supply  the 
needs  of  the  ordinary  agricultural  crop. 

We  AAmuld  especially  call  your  attention  to  Nos.  7654,  7655,  and  7656  again, 
on  account  of  a  large  amount  of  nitrogen  present  in  these  soils,  and  it  is  our 
opinion  that  they  might  be  expected  to  respond  faimrably  to  applications  of 
lime,  if  this  substance  can  be  economically  obtained. 

Very  truly,  yours. 


Miltox  Whitney,  Chief  of  Bureau. 
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Table  1. — Mechanical  analyses  of  soil  samples  from  Copp)er  Center  Station, 

Alaska. 

[Fine  eartli.] 


No. 

Locality  and  description. 

Organic  matter. 

Gravel,  2  to  1  mm. 

Coarse  sand,  1  to  0.5 

mm. 

Medium  sand,  0.5  to 

0.25  mm. 

Fine  sand,  0.25  to  0.1 

mm. 

Very  fine  sand,  0.1 

to  0.05  mm. 

Silt,  0.05  to  0.005  mm. 

Clay,  0.005  to  0.0001 

mm. 

7642 

(1)  From  third  bench  on  Copper 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct 

P.  ct. 

P.  ct. 

P.  ct. 

P.  ct. 

River,  0-6  inches _ _ 

1.37 

0.10 

0. 60 

0.48 

4.02 

17.80 

71.22 

5.42 

7643 

(2)  Subsoil  of  No.  7642,  6-12  inches  .. 

.65 

.06 

.48 

1.48 

8.38 

15. 48 

68.12 

5.76 

7644 

(3)  Subsoil  of  No.  7642,  12-18  inches  . 

.67 

.14 

.78 

2.36 

16. 18 

27.16 

39.02 

14.50 

7645 

(4)  Subsoil  of  No.  7642,  18-24  inches  . 

.49 

1.80 

1.32 

2.80 

16. 32 

24. 74 

38. 93 

14.50 

7646 

(5)  From  second  bench,  near  grain 

plats,  0-6  inches . 

5.80 

.00 

.30 

.50 

5.64 

26.78 

53.30 

13.38 

7647 

(6)  Subsoil  of  No.  7646,  6-12  inches. 

3. 75 

.00 

.84 

1.30 

9.70 

22. 76 

45.76 

19.80 

7648 

(7)  Subsoil  of  No.  7646,  12-18  inches.. 

.80 

Trace. 

.32 

1.62 

16.22 

23.40 

41.08 

11.92 

7649 

(8)  Subsoil  of  No.  7646,  18-24  inches.  . 

.26 

.00 

.26 

2.08 

15.52 

29.78 

42.04 

9.64 

7650 

(9)  From  first  bench,  near  grain 

plats,  0-6  inches  .  . . . .  . 

2.58 

.24 

.28 

.28 

4.34 

24.63 

55. 30 

14. 94 

7651 

(10)  Subsoil  of  No.  7650,  6-12  inches.. 

1.45 

.00 

.32 

.20 

11.98 

54.28 

28. 48 

4. 86 

7652 

Ql)  Subsoil  of  No.  7650,  12-18  inches. 

1.26 

.04 

.08 

.08 

7.52 

31. 72 

58.12 

2. 44 

7653 

(12)  Subsoil  of  No.  7650,  18-24  inches. 

1. 19 

.00 

.20 

.08 

3. 22 

20. 08 

72. 56 

3.22 

7654 

(13)  From  first  bench,  on  lower 

ground,  0-6  inches - - - 

43. 47 

.98 

6.20 

5. 20 

17.90 

20.14 

34. 62 

14.78 

7655 

(14)  Subsoil  of  No.  7654,  6-12  inches.. 

30. 38 

1.94 

5. 48 

4.46 

12.;30 

20.56 

41.32 

13.90 

7656 

(15)  Subsoil  of  No.  7654,  12-18  inches. 

21.00 

.40 

1.56 

1.48 

5.98 

11.54 

55. 98 

22. 70 

7657 

(16)  Subsoil  of  No.  7654, 18-24  inches. 

2. 39 

.04 

.  46 

.28 

1.62 

3.96 

52.24 

41.20 

Table  2. — Chemical  analyses  of  soils  from  Copper  Center  Station,  Alaska. 


Labora¬ 
tory  No. 

Sample 

No. 

Lime 

(CaO). 

Potassi¬ 

um 

(K,0). 

Phospho¬ 
ric  acid 
(P2O3). 

Nitro¬ 
gen  (N). 

7642 

1 

Pe?'  cent.' 
2.16 

Pei'  cent. 
0.21 

Per  cent. 
0. 32 

Per  cent. 
0. 126 

7643 

2 

2.05 

.26 

.18 

.070 

7644 

3 

2. 47 

.41 

.12 

.074 

7645 

4 

2.60 

.32 

.09 

.056 

7646 

5 

3. 18 

.21 

.18 

.330 

7647 

6 

4.99 

.21 

.14 

.232 

7648 

7 

3.93 

.22 

.14 

.070 

7649 

8 

3. 88 

.24 

.14 

.056 

7650 

9 

3. 10 

.23 

.14 

.145 

7651 

10 

3.15 

.24 

.14 

.077 

7652 

11 

3.00 

.15 

.11 

.063 

7653 

12 

3.30 

.13 

.07 

.126 

7654 

13 

5. 75 

.09 

.19 

1.250 

7655 

14 

5.04 

.11 

.13 

1.150 

7656 

15 

5.02 

.29 

.12 

.561 

7657 

16 

6.36 

.45 

.11 

.147 

August  2G,  1904. 

Doctor  Allen,  Acting  Director, 

Office  of  Experiment  Stations. 

Dear  Sik  :  We  have  examined  the  sample  of  soil  collected  by  K.  J.  Krnyg 
from  near  the  month  of  the  Stikine  River,  Alaska,  forwarded  to  this  Enreaii 
some  time  since  by  yon,  obtaining  the  following  results  for  the  principal 
mineral  constituents : 

Per  cent. 


Lime  (CaO) _  1.55 

Potassinm  (KN)) _ 1.22 

Phosphoric  acid  (IhOg) _  .49 

Nitrogen  (N) _  .30 
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You  wilJ  see  fi'om  the  analysis  that  so  far  as  can  be  judged  by  this  method  of 
examination  the  soil  is  well  supplied  with  the  principal  mineral  plant  food 
constituents.  This  sample  shows  3.2  per  cent  of  organic  matter,  much  of 
which  is  in  the  form  of  rootlets,  and  therefore  can  not  be  as  readily  made  use 
of  by  plants  as  if  in  a  more  decomposed  state. 

The  texture  of  the  soil  is  that  of  a  silty  loam.  Probably  75  to  80  per  cent 
of  the  particles  are  of  the  size  called  “  silt.”  There  is  a  very  small  percentage 
of  the  finer  grades  of  sand  and  probably  15  per  cent  of  clay  present.  This 
soil  resembles  some  of  the  loess  soils  of  the  Mississippi  Valley,  especially  those 
which  have  been  formed  by  the  washing  of  the  loess  from  the  bluffs  and  its 
redeposition  along  the  streams.  These  soils  are  usually  quite  productive  and 
yield  good  crops  of  corn,  wheat,  oats,  potatoes,  peas,  tomatoes,  cabbage,  and 
other  truck  and  market-garden  crops,  as  well  as  orchard  fruits.  VChile  it  is 
not  possible  from  the  small  amount  of  data  to  draw  any  very  definite  con¬ 
clusions,  we  should  expect  this  soil,  under  good  drainage  conditions,  suitable 
management,  etc.,  to  prove  a  very  productive  one. 

Very  truly,  yours. 


Milton  ^Vhitney,  Chief  of  Bureau. 


WOEK  AT  SITXA  STATION. 

The  cultural  work  is  detailed  in  the  following  notes.  The  weather 
conditions  were  so  unfavorable  that  no  crops  of  any  kind  reached 
the  jterfection  attained  in  former  years.  This  station  is  now  devoted 
chiefly  to  the  testing  and  propagating  of  fruit  trees,  berry  bushes, 
and  ornamentals  of  such  kinds  as  give  promise  of  succeeding  in 
Alaska.  They  will  then  be  distributed  to  the  other  stations  and  to 
others  in  all  parts  of  the  Territory  who  will  agree  to  cooperate  with 
us  in  the  vfork  of  ascertaining  what  can  be  grown.  The  station 
Y/ill  begin  the  distribution  of  raspberries,  currant  bushes,  and  some 
few  fruit  trees  in  the  spring.  Wild  species  of  raspberries  and 
currants  are  found  more  or  less  abundantly  in  the  lower  mountain 
regions  of  the  coast  range,  and  cultivated  varieties  do  well  every¬ 
where  in  the  coast  region,  but  it  is  still  uncertain  if  they  can  be 
grown  in  the  interior.  For  purpose  of  propagation  the  station  has 
procured  small  stocks  of  early  and  hardy  varieties  of  apples  and 
cherries  and  plums  from  the  experiment  stations  in  South  Dakota, 
Iowa,  and  Minnesota,  and  from  nurseries  at  Yankton,  S.  Dak.,  and 
Lake  City,  Minn.  The  notes  herewith  show  that  their  growth  this 
3Tar  has  not  been  all  that  could  be  wished,  because  of  the  abnormally 
cold,  backward  season. 

The  soil  at  this  station  is  new  and  as  yet  not  in  good  condition 
for  fruit.  For  this  reason  it  will  be  necessary  to  grow  crops  which 
will  improve  the  tilth,  such  as  potatoes,  soiling  crops,  and  the  like, 
for  some  time.  With  this  in  view,  potatoes  and  cabbage  were  planted 
on  about  2  acres  and  oats  sown  on  2  acres  more.  The  potatoes 
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yielded  a  fourth  of  a  crop,  the  cabbages  did  not  head,  and  the  oats 
did  not  mature. 

A  small  plantation  was  made  of  the  native  cranberry,  which  is 
doing  well,  though  it  had  no  fruit  this  year,  iind  a  few  plants  of  the 
Eastei’ii  cranberry  were  secured  from  the  Wisconsin  Cranberry 
Growers'  Association.  It  is  difficult  to  get  plants  here  alive,  but 
some  few  are  doing  fairly  well. 

Strawberiw  plants  sent  here  by  ]nail  are  nearly  alv  ays  dead  on 
arrival;  but  a  small  collection  of  varieties,  most  of  which  gre^v  well- 
in  1908,  Avas  obtained.  Eighty  per  cent  of  these  Avere  Avinterkilled 
last  Avinter. 

This  A^ear  a  splendid  start  Avas  made  Avith  the  natiA^e  Alaskan- 
straAvberry.  Its  home  is  on  the  bleak  sandy  beaches  from  Muir 
Glacier  to  Prince  William  Sound.  It  is  a  rampant  groAver,  but  a 
A"ery  sliA^  bearer.  The  fruit  is,  hoAvever,  of  A^ery  fine  quality  and 
often  as  large  as  a  thimble.  It  is  hoped  to  produce  one  or  more  hardy 
A^arieties  from  crosses.  Attempts  at  hand  fertilization  liaA^e  not 
been  a  success  so  far,  because  the  native  plants  are  out  of  bloom 
before  the  cultiAUited  A^arieties  begin  blooming.  To  aid  in  such 
Avork  a  sinall  propagating  house,  10  by  20  feet,  Avith  a  Avorkroom 
attached,  10  by  15  feet,  Avas  built.  It  is  not  quite  finished  at- 
this  Avriting. 

Some  fertilizer  experiments  Avere  made  on  a  small  scale  Avith  oats 
and  A^egetables,  using  combinations  of  lime,  fish  guano,  nitrate  of 
soda,  muriate  and  sulphate  of  potash,  and  super2:)hosphate.  Experi¬ 
ments  AA'ith  the  same  fertilizers  in  a  series  of  pots,  or  rather  ])0x 
culture,  Avith  Avheat,  barley,  oats,  and  buckAvheat,  Avere  made,  but 
since  the  crops  failed  the  experiments  Avere  of  little  Auilue.  Thej^ 
proA-ed  this  much,  hoAVCA^er,  that  the  groAvth  Avas  decidedly  more 
vigorous  Avhere  a  heaAy  dressing  of  caustic  lime  Avas  applied.  This 
Avas  particularly  the  case  on  a  piece  of  raAv,  peaty  soil  seeded  to 
common  oats.  It  Avas  treated  Avith  300  pounds  muriate  of  potash 
to  the  acre,  and  a  strip  through  the  center  Avas,  in  addition,  treated 
Avith  caustic  lime  at  the  rate  of  a  ton  to  the  acre.  The  limed  strip 
produced  a  uniform  and  fair  groAA'th,  Avhile  on  the  plats  not  limed 
the  plants  turned  yelloAv  and  died. 

Lime  has  been  used  sparingly  because  it  is  expensiA^e.  It  costs 
here  at  Sitka  $4.50  a  barrel  of  200  pounds.  A  ledge  of  limestone 
has  been  located  some  14  miles  from  the  station  and  a  supply  Avill 
be  quarried  during  the  Avinter.  By  the  aid  of  the  launch  and  scoav, 
it  can  be  hauled  home  and  later  burned  for  the  needs  of  the  station. 

During  the  year  considerable  progress  Avas  made  in  extending  the 
stock  of  fruit  trees,  bush  fruits,  ornamentals,  etc.,  in  the  nursery^ 
H.  Doc.  421,  58-3 - 19 
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The  present  condition  and  amount  of  growth  of  the  different  vari¬ 
eties  are  shovrn  below : 


APPEES. 

Duchess,  19  trees.  Ma}^  2,  uninjured  by  frost,  buds  svrollen. 
October  10,  1  foot  new  grovrth,  new  wood  very  soft.  This  variety 
promises  to  do  very  well  in  this  climate. 

Eed  Astrachan,  18  trees.  Ma}^  2,  new  wood  one-third  winterkilled. 
October  10,  3  inches  new  growth,  not  thrifty. 

Yellow  Transparent,  20  trees.  May  2,  tips  killed.  October  20, 
new  growth  7  inches;  trees  look  ^vell.  "Wood  too  soft  to  withstand 
severe  winter. 

Maiden  Blush,  IG  trees.  May  2,  last  year’s  growth  killed  back 
t  iiree-fourths.  October  10,  very  poor,  practically  no  new  growth. 

Early  Harvest,  18  trees.  May  2,  tips  killed  back  b}"  cold.  Octo¬ 
ber  10,  trees  healtlw,  but  onh^  2  inches  new  growth. 

Easpberry,  18  trees.  May  2,  tips  winterkilled.  October  10,  4 
inches  growth.  Gives  fair  promise. 

Sylvan  Sweet,  18  trees.  Ma}^  2,  tips  killed,  buds  starting  to  open. 
July  1,  9  trees  have  good  color,  very  little  new  growth.  October  10, 
in  fair  condition  for  winter,  G  inches  new  groAvth. 

Eureka,  19  trees.  May  2,  neAV  Avood  killed  back  one-half.  July 
1,  4  trees  dead,  leaA^es  small  on  remaining  trees,  A^ery  unthrifty. 
October  10,  trees  made  fair  groAAdh;  aA^erage  5  inches.  In  fair  con¬ 
dition. 

Tetofsk}",  20  trees.  May  2,  tips  injured.  July  1,  A-ery  backAvard; 
3  inches  groAvth.  October  10,  the  groAvth  on  this  A^ariety  for  the  sea¬ 
son  is  not  thrifty.  GreAv  none  after  July  1. 

Brier  SAveet,  20  trees.  May  2,  tips  killed.  Jul}^  1,  all  trees  nearly 
dead.  Yo  new  groAvth  October  10.  Very  poor,  barely  aliA^e.  Yo 
groAvth  this  season. 

LoAA’ell,  IT  trees.’  May  2,  last  season’s  groAvth  killed  back  one- 
half.  July  1,  2  inches  neAV  groAAdh.  Trees  look  Avell  October  10, 
Season’s  groAvth  5  inches ;  good  promise. 

Standard  Hibernal,  3  trees.  May  2,  uninjured  by  cold,  July  1, 
2  inches  groAvth.  October  10,  very  thrifty.  Season’s  groAvth,  IG 
inches. 

Hyslop,  1  tree.  May  2,  tips  injured,  buds  SAvelling,  Jul}^  1,  IJ 
inches  groAvth.  October  10,  Augorous  looking.  Season’s  groAAdh,  G 
inches. 

AVhitney  Crab,  18  trees.  May  2,  tips  killed.  July  1,  good  color,  2 
inches  groAvth.  September  1,  10  inches  groAvth.  October  10,  season’s 
groAvth,  12  inches.  In  fair  condition  for  Avinter.  Best  of  the  crab 
apples. 
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Martha,  20  trees.  ]May  2, uninjured,  buds  swollen.  July  1,  4  trees 
unthrifty,  others  making  some  growth.  October  10,  ayerage  growth 
for  season,  10  indies.  Three  of  these  trees  will  probably  die  before 
spring. 

Transcendent,  3  trees.  iMay  2,  uninjured,  buds  swollen,  eluly  1, 
4  inches  new  growth.  October  10,  trees  do  not  look  yery  well.  Very 
little  growth  since  July  1. 

These  apjiles  haye  made  a  yery  good  showing  under  the  adyerse 
conditions.  The  new  growth  of  last  season  did  not  harden  up  suffi¬ 
ciently  to  withstand  tlie  seyere  cold  of  the  winter.  The  ground 
heayed  badly  ydien  frozen,  wliich  caused  the  tearing  and  seyere 
injury  to  the  root  si^stem.  This  season  has  been  an  extremely  wet  and 
backward  one  for  the  trees  to  regain  their  normal  yigor. 

Standard  apples  planted  this  season. — Benoni,  5  trees,  set  July  1. 
All  aliye  and  in  leaf.  October  10,  G  inches  growth. 

Early  Strawberiy,  5  trees,  set  June  3.  July  1,  nearly  in  full  leaf. 
October  10,  9  inches  new  growth ;  yery  promising. 

Fanny,  5  trees,  set  June  3.  July  1,  in  leaf.  October  10,  season’s 
growth,  9  inches. 

Golden  Snnet,  5  trees,  set  June  3.  July  1,  coming  out.  July  16, 
in  full  leaf.  September  1,  3  inches  growth.  October  10,  5  inches 
new  growth.  Promises  to  do  well. 

Primate,  5  trees,  set  June  3.  July  1,  coming  out,  July  IG,  in  full 
leaf.  September  1,  3  inches  growth.  October  10,  5  inches  new 
grovrth. 

Sops  of  Wine,  5  trees,  set  June  3.  July  1,  buds  nearly  open.  July 
IG,  nearly  in  full  leaf.  September  1,  2  inches  growth.  October  10, 
season’s  growth,  4  inches. 

Summer  Rose,  5  trees,  set  June  3.  July  1,  coming  out.  July  IG,  in 
leaf.  September  1,  3  inches  growth.  October  10,  season’s  growth,  5 
inches ;  promises  y^ell. 

Sweet  Bough,  set  June  3.  July  1,  buds  nearl}^  open.  July  IG,  in 
full  leaf.  September  1,  6  inches  growth.  October  10,  season’s 
groAvth,  12  inches.  This  Auiriety  made  the  strongest  groAxth  of  the 
standard  trees  set  this  season. 

Williams  FaAnrite,  5  trees,  set  June  3.  July  1,  coming  in  leaf. 
JuIa'  IG,  leaf  in  full.  September  1,  3  inches  groAxth.  October  10, 
groAvth  for  the  season,  5  inches. 

Dicavf  trees. — Early  Haiunst,  3  trees,  set  June  3.  «Tuly  1,  buds 
opening.  July  16,  nearly  full  leaf.  September  1,  new  groAyth,  4 
inches.  October  10,  season’s  groAyth,  4  inches. 

Fanny,  3  trees,  set  June  3.  July  1,  buds  swollen.  July  IG,  leaAns 
nearl}"  full  groAyn.  September  1,  new  groAyth,  4  inches.  October  10, 
neAT  growth  for  season,  G  inches. 
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Golden  Sweet,  3  trees,  set  June  3.  July  1,  buds  well  advanced. 
July  IG,  in  leaf.  September  1,  3  inches  new  growth.  October  10, 
season’s  growth,  4  inches. 

Keswick  Codlin,  3  trees,  set  June  3.  July  1,  buds  SAvollen.  July 
IG,  leaves  nearly  full  grown.  September  1,  3  inches  new  growth. 
October  10,  4  inches  season’s  growth. 

Primate,  3  trees,  set  June  3.  July  1,  leaves  coming  out.  July  IG, 
in  full  leaf.  September  1,  4  inches  growth.  October  10,  G  inches 
new  growth. 

Ked  Astrachan,  3  trees,  set  June  3.  July  1,  in  leaf.  July  IG,  in 
full  leaf.  September  1,  average  growth,  3  inches.  October  10, 
average  season’s  growth,  G  inches. 

Tetofsky,  3  trees,  set  June  3.  July  1,  buds  scarcely  swollen.  July 
IG,  in  leaf.  September  1,  no  groAvth.  October  10,  3  inches  new 
groAvth. 

YelloAv  Transparent,  3  trees,  set  June  3.  eluly  1,  buds  Avell 
advanced.  July  IG,  in  full  leaf.  September  1,  3  inches  groAvth. 
October  10,  4  inches  neAV  groAvth. 

SAveet  Bough,  3  trees,  set  June  3.  In  leaf  July  1.  July  IG,  in  full 
leaf.  September  1,  G  inches  iicaA'  groAvth.  October  10,  season’s 
groAvth,  14  inches.  Vigorous  groAver;  gives  good  promise. 

These  Auarieties  Avere  planted  in  Avell-drained  gravelly  soil.  Were 
received  in  good  condition,  and  made  a  good  start,  considering  sea¬ 
son  and  lateness  of  planting. 

Ajyple  grafts. — Grafts  of  1903 :  All  neAv  Avood  Avas  killed  back  one- 
half.  KeAv  groAvth  this  season  aA^erages  15  inches.  Very  tender  for 
Avinter  Aveather.  June  1,  LoAvell  on  Wild  Crab  (croAvn),  2  coming 
in  leaf.  LoAvell  on  Wild  Crab  (Avhip),  2  groAving.  Martha  on  lYild 
Crab  (croAvn),  3  groAving.  Bed  June  on  lYild  Crab  (Avhip),  1 
growing. 

Apple  grafts  made  in  February  from  Alaska-groAvn  scions  on 
seedling  stock:  The  Avood  of  these  scions  Avas  A^ry  soft  and  the 
seedling  roots  Avere  2  years  old,  making  it  very  difficult  to  get  tlie 
grafts  to  take.  About  25  per  cent  greAv.  The  groAvth  Avas  Aveak  and 
the  Avood  is  not  mature  enough  to  stand  seA^ere  freezing. 

October  10,  Maiden  Blush  2,  Bed  Astrachan  23,  Duchess  IG,  Basp- 
berry  20,  YelloAV  Transparent  15,  Bed  June  1,  Sylvan  SAveet  36, 
Eureka  1,  Alartha  28,  lYhitney  20,  Early  Harvest  16,  lYhitney  on 
NatiA^e  Crab  4. 

Scions  from  loAva  Experiment  Station:  Kinety-seA^en  per  cent  of 
these  grafts  greAv.  NortliAvest  Greening  2,  NortliAvest  Greening  on 
Natii^e  Crab  1,  Malinda  1,  Hibernal  7,  M^ealthy  5,  North  Star  5, 
M^albridge  4,  Patten  Greening  5,  Princess  Louise  8,  Ansim  7,  Oka- 
bena  3,  Brier  SAveet  5,  and  Green  Siveet  2, 
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Apple  grafts  received  from  Jewel  Nursery,  Lake  City,  Minn.: 

Bode,  50  received,  49  grew ;  Hibernal,  50  received,  42  grew ;  Long- 
field,  50  received,  49  grew;  lAunaii  Prolific,  50  received,  34  grew; 
Jewel  ^Winter,  20  received,  10  grew;  Minnesota,  20  received,  10  greAv; 
Virginia,  20  receiA^ed,  9  greAv;  Wealthy,  50  receiA^ed,  44  greAv;  Yello\A“ 
Transparent,  50  receiA^ed,  49  grcAv. 

EeceiA^ed  from  Yankton  Nursery,  Yankton,  S.  Dak. : 

Peerless,  T  trees,  set  May  5.  June  15,  in  full  leaf.  July  1,  all 
groAving  nicely.  August  15,  4  inches  iieAV  groAvth.  October  10,  look 
Avell;  groAvn  little  since  August  15. 

Duchess,  8  trees,  set  Maj^  5.  June  15,  in  full  leaf.  July  1,  groAV- 
ing  thriftily.  August  15,  ueAv  groAvth  G  inches.  October  10,  season’s 
groAvth  8  inches.  Trees  thrifty. 

Wealthy,  6  trees,  set  May  5.  June  15,  not  quite  in  full  leaf.  July 
1,  all  groAving.  August  15,  3  inches  neAv  groAvth.  October  10, 
season’s  neAV  groAvth  5  inches. 

Patten,  7  trees,  set  May  5.  June  15,  in  full  leaf;  groAving.  July 
1,  A’ery  good  groAvth ;  thrifty.  August  15,  4  inches  groAvth.  October 
10,  looks  Avell,  but  has  groAvn  but  little  since  August  15. 

Hibernal,  7  trees,  set  May  5.  June  15,  all  groAving.  July  1,  3 
inches  ncAv  groAvth.  August  15,  10  inches  groAvth.  October  10, 
season's  groAvth  13  inches ;  very  promising. 

Jessie,  7  trees,  set  May  5.  June  15,  all  groAving.  July  1,  3  inches 
groAvth.  August  15,  12  inches  groAvth.  A^ery  thrifty.  October  10, 
season’s  groAvth  14  inches. 

elune  Berry,  13  plants.  May  2,  uninjured  by  frost,  buds  Avell 
advanced.  July  1,  A^ery  thrifty,  3  inches  groAvth,  in  bloom.  Septem¬ 
ber  1,  some  fruit,  coloring  up  slightly,  ucav  shoots  15  inches  long. 
October  10,  thrifty,  season’s  groAvth  18  inches ;  some  fruit  matured. 

ClIEURIES. 

English  Morello.  May  2,  one-third  last  ^^ear’s  groAvth  Avinterkilled, 
12  trees  aliA^e.  June  1,  A^ery  baclvAvard.  July  1,  10  trees  aliA-e,  but  1 
vigorous.  September  1,  a  Average  groAvth  5  inches. 

Ostheimer,  15  trees.  May  2,  tips  Avinterkilled.  June  1,  Imds  Avell 
adA^anced.  July  1,  backAvard ;  more  Augorous  than  Englisli  Morello; 
2  trees  in  bloom.  September  1,  aA^erage  groAvth  G  inches.  October 
10,  aA^erage  groAvth  8  inches.  Trees  vary  greatly  in  groAvth ;  no  fruit 
set. 

Earl}^  Eichmond,  19  trees.  May  2,  neAv  Avood  killed  back  one-third. 
June  1,  buds  barely  begun  to  SAvell.  July  1,  all  groAving;  not  Augor- 
ous.  September  1,  average  neAv  groAvth  12  inches.  October  10,  sea¬ 
son’s  groAvth  15  inches.  This  variety  came  out  and  is  the  most  prom¬ 
ising  of  any  at  close  of  this  season. 
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Dyehouse,  19  trees.  May  2,  tips  winterkilled.  June  1,  buds  well 
advanced.  July  1,  all  growing  very  slowly.  September  1,  5  inches 
new  growth.  October  10,  trees  look  very  well.  Season’s  growth 
averages  7  inches. 

Cherry  grafts  from  Jewel  Nursery,  Lake  City,  Minn. :  20  Surprise 
planted,  4  lived;  20  Compass  planted,  20  lived. 

PLUMS. 


Forest  Garden,  10  trees.  May  2,  new  wood  all  killed.  June  1, 
lower  buds  alive;  begun  to  swell.  July  1,  9  trees  started  new  growth, 
very  backAvard.  September  1,  neAV  shoots  12  inches  long.  October 
10,  ncAv  groAvth  A^ery  spindling;  too  tender  for  Avinter  Aveather. 

IlaAvkeye,  10  trees.  May  2,  all  last  year’s  groAvth  winterkilled. 
June  1,  buds  SAvelling.  July  1,  some  groAvth;  leaves  very  yelloAv; 
unthrifty.  September  1,  neAv  groA\4h  12  inches;  A^ery  tender.  Octo¬ 
ber  ]  0,  7  trees  A^ei^y  poor ;  will  probably  die. 

Led  June,  8  trees.  May  2,  last  year’s  groAvth  all  killed,  trees  badly 
injured.  June  1,  loAver  buds  shoAV  life.  July  1,  few  leaA^es;  very 
yelloAV.  September  1,  ncAV  groAvth  12  inches;  poor.  October  10,  sea¬ 
son’s  groAvth  15  inches.  While  this  AMriety  made  the  greatest  groAvth, 
it  Avill  hardly  surAUA^e  the  Avinter. 

De  Soto,  9  trees.  May  2,  last  year’s  wood  all  dead.  June  1,  loAver 
buds  shoAV  life.  July  1,  A^ery  poor;  leaves  yelloAV.  October  10,  sea¬ 
son’s  groAvth  12  inches.  Very  poor  promise. 

Tlie  plums  Avere  more  severely  injured  b^^  the  cold  than  Avere  the 
other  kind  of  trees. 

May  Day,  4  trees,  set  May  IS.  July  1,  groAAung  nicely.  September 
1,  8  inches  neAV  groAvth.  October  10,  season’s  groAvth  aA^erage  10 
inches.  Trees  small,  but  thrifty. 

Bixby,  2  trees,  set  May  18.  July  1,  doing  Avell.  September  1,  A^ery 
sloAv  groAving.  October  10,  2  inches  groAvth.  Very  poor. 

Sayles,  2  trees,  set  May  18.  July  1,  groAving  very  Avell.  September 
1,  neAY  groAvth  12  inches.  October  10,  season’s  groAvth  aATrages  15 
inches.  Trees  vigorous. 

Eollingstone,  1  tree,  set  Ma}^  18.  July  1,  making  fair  groAvth. 
Septem])er  1,  neAv  groAvth  2  inches.  October  10,  3  inches  iicaa"  groAvth. 
Unthrifty. 

Wyant,  2  trees,  set  May  18.  July  1,  making  good  groAvth.  Sep¬ 
tember  1,  ncAv  shoots  12  inches  long.  October  10,  season’s  ncAv  groAvth 
a  Average  15  inches'*.  Very  thrifty. 

TomahaAvk,  1  tree,  set  May  18.  September  1,  leaA^es  good  color; 
no  groAvth.  October  10,  A^ery  little  groAvth ;  looks  Avell. 

Fifty  grafts  Aitkin,  planted  May  25,  22  groAving;  20  grafts  Roll- 
ingstone,  planted  May  25,  19  growdng. 
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Grafts  from  scions  received  from  the  Iowa  Experiment  Station. 
Only  25  per  cent  of  these  grafts  grew. 

Mankato  1,  Ames  1,  ITunst  1,  IVolf  1,  Odegard  1,  Pruniis  hesscyi  on 
Phim  3,  Bestovall  1,  Beatty  1. 

Idiese  scions  were  put  on  piece  roots  taken  from  trees  that  had  been 
killed  back  during  winter.  The  roots  were  too  old  to  be  siiccess- 
fiilly  grafted. 

BPSII  TRUITS. 

Blackberries. — The  station  has  a  few  bushes  of  Turner,  Fuller, 
Colorado,  Sinuler,  and  Ta^dor.  The  canes  of  each  were  Avinterkilled 
to  the  ground  last  year.  The  groAvtli  Avas  thrifty  this  season,  many 
of  the  canes  being  3  feet  long.  To  produce  fruit  the  blackberry  aauII 
jArobably  need  Avinter  protection  in  this  climate. 

Raspberries. — Exposed  bushes  of  the  variety  common  to  the  gar¬ 
dens  about  the  toAvn  (Cuthbert?).  Bushes  someAvhat  protected  bore 
Avell,  but  someAvhat  later  than  normal.  We  haA^e  a  large  number  of 
this  variety  for  distribution. 

The  canes  of  both  Miller  and  Loudon  were  winterkilled  to  the 
ground.  Made  good  groAvth  this  season,  haAung  canes  4  feet  long. 

This  season  a  feAv  bushes  of  each  A^ariety  w^ere  added  to  the  stock. 
Champlain,  Superlative,  and  Orange.  These  Avere  in  poor  condi¬ 
tion  Avhen  received  and  made  but  little  groAvth  this  season. 

Currants. — Currant  bushes  made  a  A^ery  good  groAvth  this  season, 
but  produced  little  fruit.  The  clusters  Avere  not  Avell  filled,  and  the 
berries  Avere  under  size. 

Fay  Prolific.  No  Avinter  injury.  June  1,  full  leaf  and  bloom. 
September  1,  ncAV  Avood  18  inches  long;  A^ery  little  fruit.  October 
10,  season’s  groAvth  2  feet;  Avood  Avell  hardened. 

Victoria,  2  plants.  June  1,  in  bloom.  September  1,  fruit  ripe; 
larger  berries  than  other  A^arieties.  Tavo  feet  neAV  grov/th.  October 
10,  Avood  in  good  condition. 

lliiby  Castle,  Manitoba  Amber,  and  Crandall  deA^eloped  about  equal 
to  the  preAnous-named  varieties,  except  that  the}^  produced  no  fruit. 

There  Avas  added  to  the  list  this  season  10  plants  each  of  Black 
Champion,  Lee  Prolific,  lied  Cross,  and  Wilder.  These  Avere  in  bad 
condition  Avhen  receiA^ed  and  Avere  sIoav  starting.  AA^erage  groAvth, 
G  inches. 

There  are  about  1,200  plants  started  from  cuttings  this  spring. 
These  are  to  be  distributed. 

Strawberries. — The  past  Avinter  Avas  a  seA^ere  one  on  straAvberry 
plants,  because  of  the  heaving  of  the  ground.  The  beds  Avere  covered 
Avith  spruce  boughs,  but  not  lieaA’^y  enough  to  preA^ent  the  freezing  of 
the  soil,  the  snoAvfall  being  unusually  light. 
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Tlie  station  has  a  few  plants  of  Bismarck,  Lady  Thompson,  En¬ 
hance,  Excelsior,  Saunders,  and  Haverland.  The  Bismarck  came 
through  the  winter  in  the  best  condition  of  the  tame  berries.  The 
wild  native  berries  were  not  injured  b}^  the  winter  weather.  The 
native  plants  are  prolific  growers  and  bloom  well,  but  the  flowers 
are  imperfect.  The  tame  and  wild  plants  were  set  in  alternate  rows 
last  year  with  hopes  that  they  would  cross-fertilize,  and  thus  we 
might  get  berries  on  the  wild  species.  The  tame  varieties  produced 
]3ut  few  blooms  this  season,  but  a  few  berries  were  gathered  from  the 
wild  vines,  which  are  undoubtedly  from  bloom  cross-fertilized.  It 
is  hoped  we  can  start  plants  from  this  seed. 

Cranberries. — The  few  plants  received  from  Wisconsin  and  set  in 
spring  of  1903  came  through  the  winter  in  fair  condition  and  have 
made  some  growth  this  season.  A  few  plants  w^ere  received  this 
summer  and  planted  out,  but  it  is  doubtful  if  these  have  started 
enough  to  survive  the  winter. 

The  nativ^e  Alaskan  cranberry  {Y accinmm  vitis-idcea)  set  out  this 
spring  has  made  excellent  growth  and  gives  promise  of  yielding  w^ell 
to  cultivation.  The  Oxy coccus  oxy coccus  set  out  last  year  died  dur¬ 
ing  the  winter.  Ao  new"  plants  have  been  set  this  season.  They  do 
not  promise  to  be  prolific  bearers.  Seed  of  eastern  berries  planted  in 
fiats  doing  nicely. 

Gooseberries. — A  few-  bushes  of  gooseberries  are  being  grown.  The 
varieties  are  uncertain,  having  been  obtained  from  the  gardens  of 
Sitka.  They  grew"  w^ell  this  season.  We  have  100  young  plants 
groAvn  from  cuttings  of  these  bushes. 

This  spring  Avere  planted  10  each  of  Industry,  White  Smith,  Co¬ 
lumbus,  Red  Jacket,  Smith  Imperial,  and  Triumph.  These  Avere 
in  bad  shape  Avhen  received.  Only  about  half  greAV. 


ORNAMENTALS. 

Bittersweet  Creeper,  1  plant.  Tips  Avinterkilled.  June  1,  buds 
sAvelling.  Jul}^  1,  leaA^es  yelloAv;  A"ery  little  grow"th;  bloom  buds 
SAA^elling.  October  10,  nearly  dead;  Avill  not  surAuve  the  Avinter. 

Lonicera  alba  rosa,  3  plants.  Ma}^  2,  buds  SAvelling.  June  1,  full 
leaf.  Jul}"  1,  I  inches  neAV  groAvth;  bloom  buds  SAvelling.  October 
10,  does  not  look  Avell. 

Siberian  Avild  olive,  2  plants.  June  1,  buds  beginning  to  shoAv  life. 
July  1,  very  poor.  October  10,  Avill  probably  not  suiwdA^e  the  Avinter. 

Sand  cherry,  plant  uninjured  by  cold.  June  1,  AA-ell  advanced. 
July  1,  not  thrifty.  October  10,  season’s  groAvth  4  inches.  Poor 
condition. 

During  the  season  the  folloAving  ornamentals  have  been  set  up  in 
the  nursery:  1  S'pircea  salicifolia.,  1  caragana,  1  Spirma  van  houtii^ 


ALASKA  EXPERIMENT  STATIONS. 


297 


10  common  lilac,  1  white  lilac,  1  purple  lilac,  1  Spircea  sorhifolia^ 
1  Tartarian  lioneysuclvle,  1  Iwdrangea,  1  Spirmi  aurea^  1  high  bush 
cranberry,  1  Rhamnus  typhma^  1  Berheris  vulgaris^  100  Buffalo  berry, 
1  Lonicera  tartarica^  and  10  Eglantine  and  10  Rosa  rugosa.  Most 
of  the  plants  have  done  very  well  this  season  considering  the  condi¬ 
tions  of  the  Aveather. 

VEGETABLES. 

Beans. — Broad  Windsor,  seeded  June  1.  June  11,  germinated 
Avell;  strong  plants.  July  1,  5  inches  high.  July  15,  8  inches  high; 
good  color.  August  15,  in  bloom.  September  IG,  pods  2  inches  long. 
The  plants  Avere  killed  by  frost  September  23,  before  the  beans  Avere 
large  enough  for  use. 

Vida  faha^  seeded  June  7.  Varieties  Nos.  10433  and  10541  Avere 
up  June  20.  Nos.  1042G,  10439,  10440,  and  10442  came  up  June  2G. 
No.  10443  came  up  June  28.  Nos.  10423,  10444,  and  10415  very  back- 
Avard.  Other  A^arieties  doing  A^ery  Avell,  3  inches  high.  August  15, 
all  A^arieties  in  bloom.  September  IG,  No.  10433  2  feet  high,  feAV 
blossoms;  No.  10439  2  feet  high,  full  of  bloom;  No.  10440  15  inches 
high,  full  of  bloom;  No.  10442  15  inches  high,  plants  dead;  No. 
10443  18  inches  high,  loAver  leaA^s  and  bloom  dead;  No.  10444  18 
inches  high,  bloom  dead;  No.  10445  18  inches  high,  plants  thrifty, 
no  bloom;  No.  1044G  2  feet  high,  some  bloom,  feAV  pods  set;  No. 
1053G  full  bloom;  No.  10540,  some  bloom,  feAV  pods  set;  No.  10541, 
bloom  dead,  leaA^es  turning  yelloAV.  The  groAvth  of  these  plants  Avas 
checked  b}^  frost  Sei^tember  23. 

Early  Kefuge,  seeded  June  1,  Avere  A^ry  backAvard  and  irregular  in 
germinating;  plants  Anry  Aveak  and  unthrifty;  all  died. 

Early  MohaAvk,  Extra  Early  Eed  Valentine,  and  Extra  Early 
Challenge  Black  Wax,  germinated  and  greAV  as  did  the  Early  Bef- 
uge ;  Anry  feAv  plants  produced  second  leaAns. 

Beets. — Extra  Early  Eclipse  Blood  Turnip,  seeded  May  23.  Ger¬ 
minated  June  14.  July  IG,  groAving  very  sloAvly.  Augnst  15,  groAvth 
Anry  sIoav,  sending  up  seed  stalks. 

Dark  Red  Turnip,  seeded  May  23.  Came  through  the  ground 
June  11,  growth  Anry  sIoav.  August  15,  small,  sending  up  seed 
stalks. 

Crimson  Globe,  seeded  May  23.  Broke  ground  June  13.  Acted 
same  as  other  A^arieties. 

Brussels  sprouts. — Dwarf  ImproA^ed,  seeded  in  hotbed  May  12, 
germinated  May  18.  June  1,  plants  making  sIoav  groAvth;  seeded 
in  open  ground.  Plants  from  hotbed  reset  to  open  ground  IMa}^  28. 
July  1,  making  very  sIoav  groAvth.  August  15,  A^ery  little  groAvth,  no 
promise  of  develoihng  sprouts. 
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Ccibhage. — Danish  Ball  Head,  seeded  in  hotbed  April  25,  germi¬ 
nated  April  30.  June  1,  most  advanced  of  any  variety  in  the  bed. 
Seed  planted  to  open  groinivd.  June  10,  plants  reset  from  hotbed  to 
open  ground.  July  IG,  plants  seeded  in  open  ground;  growing 
&lowh\  Those  transplanted  show  effect  of  cold  by  turning  purple. 
xVugust  15,  no  promise  of  heading. 

Early  Jersey  Ahikefield,  seeded  in  hotbed  April  25.  In  open 
ground  June  1.  Plants  nearly  equal  to  Danish  Ball  Head;  not  vig¬ 
orous.  June  15,  seed  in  open  ground  germinated;  June  10,  plants 
transplanted  to  open  ground  from  hotbed.  July  16,  plants  seeded 
in  open  ground  growing  very  slowly;  those  transplanted  seem  in 
better  condition  than  those  of  any  other  variety.  August  15,  none 
heading. 

Extra  Early  Express,  seeded  in  hotbed  April  25,  germinated  May 
4.  Seeded  in  open  ground  May  31,  germinated  June  15,  Plants 
transplanted  from  hotbed  June  10.  Plants  not  so  strong  as  those  of 
other  varieties.  Plants  seeded  in  open  ground  July  16,  growing  very 
slowljx  Those  transplanted  nearly  all  dead. 

Early  Dwarf  Flat  Dutch,  seeded  in  hotbed  April  25,  up  May  2. 
Seeded  in  open  ground  May  31,  up  June  15.  Transplanted  to  open 
ground  June  10.  July  16,  this  variety  seems  to  Avithstand  trans¬ 
planting  best.  August  15,  none  heading. 

ImproAnd  Stonemason,  seed  did  not  germinate. 

Henderson  Early  Summer,  seeded  in  hotbed  April  25,  came  up 
hlay  2.  Seedetl  in  open  ground  Ma}^  31,  came  up  June  15.  Germi¬ 
nated  A^ery  poorly,  transplanted  June  10.  July  16,  plants  A^ery  poor; 
those  seeded  in  open  ground  equal  to  those  set  from  hotbed.  August 
f  5,  none  heading. 

Large  Late  Flat  Dutch,  seeded  in  hotbed  April  25,  germinated 
May  2.  Seeded  in  open  ground  May  31,  germinated  June  16;  trans¬ 
planted  from  hotbed  June  10.  July  16,  plants  A^ery  poor.  August 
15,  none  heading. 

Premium  Drum  Head,  seeded  in  hotbed  April  25,  germinated  May 
2.  Seeded  in  open  ground  May  31,  came  up  June  16.  Plants  trans¬ 
planted  to  open  ground  June  10.  Very  little  growth.  August  15, 
none  heading. 

Caulifloioer. — SnoAvball,  seed  from  Denmark,  seeded  in  hotbed 
April  25,  germinated  April  30,  Seed  germinated  poorly;  small  per¬ 
centage  of  plants  greAv;  transplanted  to  open  ground  June  10;  greAV 
A^ery  little ;  developed  no  fioAvers. 

Go-vvot. — Scarlet  Florn,  seeded  Ma}^  25,  came  up  June  13.  July  16, 
1-1  inches  high,  good  stand,  groAvth  sIoay.  August  15,  practically  no 
groAvtli  since  eluh^  16;  sending  up  seed  stalks. 

Oxlieart,  Long  Stump  Booted,  and  Chantenay  deA^eloped  the  same 
as  did  Scarlet  Horn,  All  seeded  and  germinated  the  same  dates. 
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Celery. — Golden  Self  Blancliing,  seeded  in  hotbed  April  25,  germi¬ 
nated  May  20.  June  15,  making  slow  growth.  July  IG,  plants  trans¬ 
planted  to  open  ground.  July  30,  plants  set  in  open  ground  nearly 
all  dead ;  plants  left  in  hotbed  growing  nicely.  August  30,  plants  in 
hotbed  doing  well,  12  inches  liigh.  September  15,  15  inches  high; 
very  good  in  quality. 

Kale. — Dwarf  Green  Curled  Scotch,  seeded  in  hotbed  April  25, 
up  April  30.  June  1,  plants  thrifty.  Transplanted  to  open  ground 
June  10;  plants  grow  very  slowly.  August  15,  niaii}^  plants  sending 
up  seed  stalks. 

Dwarf  German,  seeded  in  open  ground  May  20,  germinated  June  1. 
Juh"  1,  growing  nicel}".  August  15,  very  good.  September  1,  is 
much  larger  than  varieties  seeded  in  hotbed. 

Tall  Green  Curled  Scotch,  seeded  in  open  ground  May  20,  ger¬ 
minated  June  1.  July  1,  doing  nicely,  plants  vigorous.  August  15, 
very  good.  September  15,  best  planted  this  season. 

Lettuce.— IVig  Boston,  seeded  in  hotbed  April  25,  came  up  June  2. 
June  15,  doing  splendidly.  Seeded  in  open  ground  May  20.  July  1, 
very  poor.  August  15,  plants  in  open  ground  sending  up  seed  stalks. 
Plants  in  old  hotbed  are  excellent. 

Other  varieties  seeded  in  hotbed  and  open  ground  were  Morse, 
Philadelphia,  and  California  Cream  Butter.  These  developed  about 
as  did  Big  Boston. 

Parsley. — Early  Curled,  seeded  May  30,  up  June  15,  grew  very 
slowhx  August  15,  sending  up  seed  stalks.  Very  poor. 

The  other  variety  seeded  was  Plain  or  Single.  This  did  no  better 
than  the  former. 

Peas. — Alaska,  seeded  May  21.  June  1,  up.  Good  stand  July  1, 
5  inches  high.  July  16,  12  inches  high.  July  30,  in  bloom.  First 
picking  September  10.  This  variety  did  not  bear  as  heavy  as  some 
of  the  others,  but  was  a  few  days  earlier,  and  the  flavor  was  superior 
to  that  of  the  other  varieties  seeded. 

First  and  Best,  seeded  May  20.  June  3,  up,  good  stand.  July  1, 
G  inches  high.  July  30,  in  bloom.  First  pidting  September  IG. 
This  variety  gave  the  heaviest  yield  of  an}^  other  variet}^  seeded. 

Prolinc  Early  ^larket,  seeded  iMay  21,  up  June  3,  stand  good. 
June  30,  G  inches  high.  July  16,  12  inches  high.  First  picking 
September  16. 

Premium  Gem,  seeded  May  21.  June  5,  up,  good  stand.  July  1, 
4  inches  high.  July  16,  6  inches  high.  First  picking  October  4. 

Potatoes. — Mills  Stock,  planted  May  12.  July  1,  breaking  ground. 
July  16,  good  color,  but  grew  very  slowly.  Jul}^  30,  average  6  inches 
high.  Dug  October  8-9.  Less  than  one-fourth  of  a  crop,  50  per  cent 
small  ones. 
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Garfield,  planted  May  12.  July  1,  breaking  surface.  July  16, 
good  stand.  Very  slow  growth.  July  30,  6  inches  high.  Dug  Octo¬ 
ber  7 ;  25  per  cent  small  ones.  One- fourth  crop. 

Freeman,  planted  May  13.  July  1,  very  few  plants  coming  up. 
July  16,  stand  very  poor.  Jul}^  30,  average  height  inches.  Very 
few  potatoes  set. 

Kenai  Stock  (white),  planted  May  13.  eJuly  1,  breaking  ground. 
July  16,  poor  stand.  July  30,  average  height  5  inches.  Dug  Octo¬ 
ber  7.  Almost  a  failure. 

Kenai  Stock  (red),  planted  May  13.  July  1,  coming  up.  July  16, 
stand  fair.  July  30,  average  height  5  inches.  Dug  October  6. 
Failure. 

Other  varieties  of  which  a  few  Avere  planted  Avere  Early  Ohio, 
Extra  Early  Ohio,  BoA^ee,  Carman  Xo.  3,  Extra  Early  Triumph,  and 
Hamilton  Early. 

A  feAV  Avere  started  in  boxes  placed  in  the  hotbed  and  then  trans¬ 
planted  to  the  open  ground.  These  gaA^e  no  better  results  than  those 
started  in  the  open.  They  Avere  planted  on  our  Avarmest  ground  and 
jAroduced  a  feAv  potatoes  ranging  in  size  from  hazelnuts  to  AA-alnuts. 

RJmbarh. — Planted  July  1.  This  greAv  Avell  throughout  the  season. 
The  older  roots  greAv  A^ery  poorh" ,  due,  perhaps,  to  location. 

Ruta-haga. — Purple  Top  YelloAV  SAvede,  seeded  May  19.  June  13, 
up,  good  stand.  July  1,  second  leaA^es  just  forming.  August  15, 
groAving  very  sloAvly,  seed  stalks  forming.  September  15,  roots  the 
size  of  teacups  and  many  plants  running  to  seed. 

Other  varieties  seeded  Avere  Champion  and  Yellow.  These  deA^el- 
oped  the  same  as  the  Purple  Top.  The  same  varieties  seeded  three 
Aveeks  later  produced  the  same  results. 

Sage. — TAventy-five  per  cent  of  the  plants  survived  the  Avinter. 
June  15,  groAving  iiicely.  August  15,  in  bloom.  Xo  seed  developed. 
.  Tuvnrps. — Only  the  AVhite  Strap  Leaf  Avas  seeded.  This  did  not 
deA^elop  normally,  greAV  very  sloAvly,  and  sent  up  seed  stalks. 

GRASSES  (third  SEASON’s  GROAVTIi)  . 

VleadoAv  foxtail  {Alopecurus  pratensis). — June  1,  A^ery  good  stand, 
4  inches  tall.  June  15,  in  bloom,  some  of  the  stalks  2  feet  tall.  Sep¬ 
tember  1,  seed  in  dough,  but  the  groAvth  very  light.  October  1,  seed 
ripe. 

Tall  meadoAV  oat  grass  {Avena  elatior). — June  1,  stand  good,  6 
inches  tall.  July  1,  heading  from  2  to  4  feet,  very  good.  September 
1,  seed  in  dough  and  beginning  to  ripen.  This  is  the  best  of  our  tame 
grasses,  judging  from  its  behaAuor  here. 

Kentucky  bluegrass  {Poa  pratensis). — June  1,  very  thin  stand,  4 
inches  high.  July  1,  in  full  head  but  light  groAvth,  1  foot  high.  Sep- 
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tember  1,  seed  ripe,  but  apparently  of  poor  quality.  Bluegrass  does 
not  do  as  well  liere  as  in  warmer  regions. 

Tall  meadow  fescue  {Festuca  elatior). — June  1,  very  poor  stand 
and  new  growth  spindling.  July  1,  continues  poor,  plants  turning 
yellow,  some  heading,  15  inches  tall.  October  1,  seed  ripe.  Its 
behavior  here  does  not  promise  well  for  its  usefulness. 

liedtop  {Agrostis  vulgaris). — elinie  1,  good  stand,  but  scarcely  any 
growth.  August  15,  in  bloom,  best  2  feet,  but  a  light  growth.  Sep¬ 
tember  1,  seed  nearly  ripe.  Is  not  promising. 

Timotliy  {Flileum  jrratense)  very  thin  and  but  little 

growth.  July  1,  15  inches  tall,  beginning  to  head.  August  15,  in 
bloom,  heads  very  short,  and  growth  light.  September  1,  seed  just 
forjning.  October  1,  some  seed  ripe  and  some  will  fail  to  ripen. 

Orchard  grass  {Dactylis  glomevata) . — June  1,  stand  very  poor,  but 
some  of  it  G  inches  tall.  Jul}^  1,  heading,  seed  stalks  2  feet.  August 
15,  in  bloom.  October  1,  some  seed  ripe.  This  is  the  third  year,  and 
none  of  the  grasses  was  as  vigorous  as  last  year. 

AJiite  clover  is  2)erennial  and  will  spread  in  door  yards  and  grass 
plats  wherever  it  gets  a  start.  Red  clover  winterkilled. 

WORK  AT  KEKAI  STATION. 

Work  has  been  continued  at  the  Kenai  Station  along  the  lines  fol¬ 
lowed  in  former  j^ears.  Twenty-one  acres  were  under  culture  the  past 
season,  and  acres  more  were  cleared,  brol^en,  and  fenced  during  the 
summer,  making  a  total  area  of  211  acres  available  for  culture  next 
year.  This  last  clearing  was  made  in  the  woods,  so  as  to  leave  a  heavy 
shelter  belt  of  timber  as  a  ]3rotection  to  the  crops  against  the  winds 
from  the  inlet.  Aside  from  the  testing  of  main"  varieties  of  grain, 
A"egetables,  grasses,  and  forage  plants,  the  details  of  which  are  given 
in  Mr.  Ross's  report  submitted  herewith,  every  variety  of  grain  w"as 
grow"!!  on  plats  fertilized  with  superphosphate  at  the  rate  of  300 
pounds  to  the  acre.  The  purpose  w"as  to  ascertain  the  influence  of 
this  fertilizer,  first,  on  the  grow"th  of  the  crop,  and,  secondly,  to  ascer¬ 
tain  if  it  w"ould  hasten  maturity.  The  results  show  a  very  decided 
increase  in  growlli  on  the  fertilized  plats,  but  there  ivas  but  little 
proof  that  it  hastened  the  development  of  the  grains. 

The  season  w"as  so  cold  and  baclnvard  that  none  of  the  grains  ma¬ 
tured.  A  killing  frost  occurred  August  2G,  w"hen  most  of  the  grain 
w"as  still  in  the  dough  state.  It  is  not  surprising  that  grain  should 
fail  to  mature  at  Kenai,  since  it  failed  every w"here  else  in  the  entire 
coast  region.  The  grain  vras  cut  for  hay,  and  produced  a  large  yield 
of  fine  quality.  The  failure  to  mature  gives  emphasis  to  the  surmise 
expressed  in  former  reports  that  the  region  is  better  adapted  to  stock 
raising  than  to  grain  grow-ing.  Early  varieties  of  barley  and  oats 
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can  be  matured  in  sheltered  positions  in  favorable  years,  but  onr  expe¬ 
rience  at  -this  station  is  decidedly  unfavorable  to  the  idea  that  the 
region  bordering  Cook  Inlet  is  adapted  to  profitable  grain  growing. 
Forage  can  be  grown  to  an  unlimited  extent.  The  grasses  and  other 
forage  plants  have  also  done  v^ell;  so  there  is  no  doubt  about  the 
adaptabilit}^  of  the  region  for  the  production  of  stock  feed. 

The  station  now  owns  10  head  of  live  stocii,  4  of  which  are  milch 
cows,  3  calves,  and  3  work  oxen.  One  of  the  latter  is  so  old  and 
decrepit  that  he  will  not  be  wintered.  The  cows  have  all  been  reared 
at  Kenai,  and  are  therefore  thoroughly  accustomed  to  the  conditions, 
having  been  fed  exclusively  on  forage  produced  there.  From  their 
milk  record,  given  in  Mr.  Ross’s  report,  it  vdll  be  seen  that  for  native 
covrs  they  are  not  bad  milkers.  Bourka,  a  cow  in  her  prime,  yielded 
5,437  pounds  of  milk  in  two  hundred  and  sixty-eight  days  without 
any  grain  vdiatever.  The  other  three  cows  yielded  less,  but  they  are 
all  young,  and  vdll  doubtless  do  better  in  coming  years. 

As  soon  as  funds  can  be  had  for  the  purpose  some  8  or  10  head  of 
good  dairy  cov^s  should  be  added  to  this  station,  so  as  to  enable  us  to 
undertake  dairy  experiments  on-  a  small  scale.  Mr.  Ross  has  made 
small  amounts  of  butter  from  the  four  cows  now  at  the  station,  but  is 
vdthout  adequate  utensils.  It  is  hoped  to  provide  a  hand  separator 
and  other  necessary  utensils  this  coming  spring. 

The  stations  in  the  Copper  River  Valley  and  at  Rampart  should 
have  the  first  consideration  until  tliey  are  so  far  developed  as  to  be 
able  to  practice  farming  on  a  scale  coinparable  with  that  of  the  aver¬ 
age  farmer  in  the  States.  This  development  work  is  very  expensive. 
As  noted  elsewhere,  labor  costs  $6  a  day  on  the  Yukon  and  $5  a  day  at 
the  Copper  Center  Station,  so  that  unless  vx  have  a  special  appro¬ 
priation  for  live-stock  experiments  the  funds  vdll  not  permit  of  the 
purchase  of  dairy  cattle  for  the  Kenai  Station. 

KEPOBT  OF  P.  H.  BOSS,  SUPEBINTENDENT  OF  KENAI  STATION. 

Kenai,  Alaska,  September  19.,  1901}.. 

Dear  Sir:  I  have  the  honor  to  make  the  follovdiig  report  for  the 
season  of  1904: 

VmATHER  CONDITIONS. 

The  season  opened  very  favorabl^L  The  snow  was  entirely  gone 
b}^  April  24,  and  the  plowing  began  May  2.  The  frost  was  not 
entirely  out  of  the  ground  at  that  time,  but  the  soil  was  thawed  to  a 
sufficient  depth  to  start  the  plovL  The  spring  proved  very  dry,  rain 
not  falling  in  measurable  quantities  at  aii}^  time  during  the  month  of 
May.  For  twenty  daj^s  of  the  month  a  cold  southivest  wind  retarded 
the  growth  of  crops.  During  the  month  of  June  0.87  inch  of  rain 
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fell,  and  for  nineteen  days  the  wind  was  in  the  southwest.  Up  to 
August  7  the  highest  temperature  reached  was  C5°  F.  In  short,  it  is 
the  driest  and  coldest  growing  season,  with  the  earliest  severe  frost 
recorded  by  the  station.  From  the  reports  of  old  settlers  it  is  the 
most  unfavorable  ever  known  in  the  Cook  Inlet  country.  One  re¬ 
markable  feature  of  the  season  was  the  practically  total  absence  of 
mosqidtoes. 

CLEARING  LAND. 

In  addition  to  the  care  of  grain,  grasses,  and  forage  crops  on  the  21 
acres  already  cleared,  31  acres  have  been  cleared,  broken,  and  fenced. 
This  new  clearing  is  well  back  in  the  woods,  with  a  broad  belt  of 
timber  giving  it  good  protection  from  the  winds  of  the  inlet.  It  has 
a  southeastern  slope  which  atfords  good  exposure  to  the  sun  and  good 
drainage.  There  is  every  reason  to  believe  that  all  crops  will  do 
much  better  on  this  ground  than  on  the  ground  already  cleared. 

FERTILIZER  EXPERi:\[ENTS. 

Two-thirds  of  an  acre  of  ground  was  plovv^ed,  and  fertilized  with 
superphosphate,  sown  broadcast  at  the  rate  of  300  pounds  to  the  acre. 
The  fertilizer  was  then  harrowed  in.  This  plat  was  seeded  to  every 
variety  of  grain  on  hand.  A  similar  plat  near  by  was  seeded  in  the 
same  way,  but  without  fertilizer.  The  results  show  that  the  ferti¬ 
lized  soil  produces  a  much  more  even,  uniform,  and  rank  gro\vth,  and 
consequently  a  heavier  jdeld  of  grain. 

Burt  Extra  Early  oats. — Seeded  May  12  in  both  plats.  June  1, 
just  coming  up  in  both  plats.  June  15,  stand  good,  3  inches  high  in 
both  plats.  July  1,  fertilized,  0  inches  high;  unfertilized,  4  inches 
high.  July  15,  fertilized,  12  inches  high;  unfertilized,  6  to  10  inches 
high.  August  1,  fertilized,  uniformly  24  inches  high,  fully  headed; 
unfertilized,  12  to  24  inches  high,  90  per  cent  headed.  August  15, 
fertilized,  36  inches  high,  some  in  bloom  and  some  in  milk;  unferti¬ 
lized,  24  to  36  inches  high,  ranker  spots  in  bloom.  September  1, 
fertilized,  40  inches  high,  grain  in  dough,  shriveled  and  watery  from 
frost  of  August  26 ;  unfertilized,  in  about  the  same  condition. 

Thdless  harley. — Seeded  May  12  in  both  plats.  June  1,  just  up 
with  good  stand  in  both  plats.  June  15,  stand  heavy,  3  inches  high 
in  both  plats.  July  1,  fertilized,  12  inches  high;  unfertilized,  4  to  8 
inches  high.  July  1,  fertilized,  14  inches  high,  a  few  heads  showing; 
unfertilized,  4  to  14  inches  high,  70  per  cent  yellow  and  stunted,  no 
heads.  August  1,  fertilized,  30  to  36  inches,  headed  and  in  bloom; 
unfertilized,  50  per  cent  headed  and  in  bloom.  August  15,  fertilized, 
average  36  inches  high,  uniformly  in  dough;  unfertilized,  12  to  40 
inches  high,  rank  spots  in  dough.  September  1,  fertilized,  40  to  48 
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indies  liigli,  well  advanced  in  dough,  grain  shriveled  by  frost;  unfer¬ 
tilized,  24  to  40  inches  high,  rank  spots  still  in  dough,  injured  by 
frost. 

Beardless  harley. — Seeded  May  12.  June  1,  just  coming  up  in 
both  plats.  June  15,  heavy  stand,  4  inches  high  in  both  plats.  July 
1,  fertilized,  6  to  12  inches  high;  unfertilized,  4  to  8  inches  high. 
July  15,  fertilized,  10  to  14  inches,  quite  a  number  of  heads  showing; 
unfertilized,  4  to  14  inches,  30  per  cent  yellow  and  stunted,  a  very 
few  heads.  August  1,  fertilized,  30  to  36  inches  high,  headed  and  in 
bloom;  unfertilized,  12  to  36  inches  high,  90  per  cent  headed  and  in 
bloom.  August  15,  fertilized,  average  36  inches  high,  uniformly  in 
dough;  unfertilized,  12  to  40  inches  high,  rank  spots  in  dough. 
September  1,  fertilized,  36  inches  high,  well  advanced  in  dough,  grain 
shriveled  by  frost,  leaves  turning  yellow. 

C orn-iolieat . — Seeded  May  12.  June  1,  just  coming  up  in  both 
plats.  June  15,  3  inches  high,  good  stand  in  both  plats.  July  1,  fer¬ 
tilized,  6  inches  high ;  unfertilized,  4  inches  high.  July  15,  fertilized, 
12  inches  high,  uniform ;  unfertilized,  6  to  10  inches  high,  spindling 
growth.  August  1,  fertilized,  30  to  40  inches  high,  90  per  cent 
headed;  unfertilized,  12  to  30  inches  high,  50  per  cent  headed. 
August  15,  fertilized,  in  milk  and  small  percentage  in  dough;  unfer¬ 
tilized,  24  to  36  inches  high,  in  milk.  September  1,  failed  to  fill  in 
both  plats. 

Common  oats. — Seeded  May  12.  June  1,  just  coming  up  in  both 
plats.  June  15,  heavy  stand,  3  inches  high  in  both  plats.  July  15, 
fertilized,  6  to  14  inches  high;  unfertilized,  6  to  10  inches  high. 
August  1,  fertilized,  a  narrow  strip  running  the  whole  length  of  the 
plat  at  one  edge  is  dark  green  in  color  and  averages  36  inches  in 
height.  The  remainder  of  the  plat  is  about  18  inches  high  and  is  of 
a  yellow,  unhealthy  color;  unfertilized,  12  to  36  inches,  dark  green. 
August  15,  fertilized,  headed  and  partly  in  bloom;  unfertilized,  20  to 
36  inches  high,  none  in  bloom.  September  1,  fertilized,  40  to  48 
inches  high,  some  in  milk  and  some  in  dough  when  killed  by  frost  of 
August  28 ;  unfertilized,  about  the  same. 

Another  plat  v/as  seeded  to  barley  and  part  of  each  plat  fertilized 
with  kainit  at  the  rate  of  500  pounds  to  the  acre.  The  fertilizer  had 
no  apparent  elfect  on  the  growth  of  the  grain. 

White  Ihdless  Jjarley. — Seeded  May  12.  June  15,  stand  good,  3 
inches  high.  July  1,  growth  spotted,  yellow,  and  unthrifty.  July 
15,  4  to  14  inches  high.  August  1,  12  to  36  inches  high,  rank  spots 
headed  and  in  bloom.  August  15,  20  to  30  inches  high,  rank  spots  in 
dough.  September  1,  further  advanced  in  dough  but  shriveled  by 
frost. 

Beardless  harley. — Same  results  as  above. 
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Common  oats. — The  greater  part  of  the  ground  under  cultivation 
was  seeded  to  field  oats.  The  benefit  of  a  belt  of  timber  in  neutraliz¬ 
ing  the  effect  of  the  inlet  winds  is  very  strikingly  shown  this  season.- 
Field  A  is  situated  just  back  of  the  village,  fully  exposed  to  the  south¬ 
west  wind.  Field  B  is  ])rotected  on  all  sides  by  timber.  Follov^ing, 
are  the  notes  of  the  growth  on  each  field : 

Field  A,  seeded  on  May  21.  Field  B,  seeded  May  20,  23,  and  24^ 
June  15,  Field  A,  stand  good,  24  inches  high;  Field  B,  stand  good,  3 
inches  high.  July  1,  Field  A,  4  inches  high;  Field  B,  4  to  6  inches, 
high.  July  15,  Field  A,  6  to  10  inches  high;  Field  B,  6  to  10  inches 
high.  August  1,  Field  A,  12  to  18  inches  high,  a  few^  heads;  Field 
B,  24  to  30  inches  high,  no  heads.  August  15,  Field  A,  26  inches 
high,  fully  headed;  Field  B,  36  inches  high,  beginning  to  head- 
September  3,  Field  A,  30  inches  high;  Field  B,  40  to  48  inches  high., 
Will  be  cut  for  hay  as  soon  as  weather  permits. 

WINTER  GRAIN. 

On  August  18  and  19,  1903,  the  followdng  winter  grains  were  sownr 
Winter  wheat,  Yarasloff  wheat.  Excelsior,  Schlansted,  and  Techitin: 
rye.  Only  the  IVinter  wdieat  and  Excelsior  iwe  survived  the  Avinteiv 
Following  are  the  notes: 

^Vinter  wheat. — Ma}^  16,  3  inches  high,  growth  spotted.  June  1,, 
no  growth.  June  15,  3  to  18  inches  high.  July  1,  6  to  36  inches  high,, 
some  heads  appearing.  eJuly  15,  headed  out,  18  to  40  inches  high. 
August  1,  18  to  50  inches  high,  a  small  percentage  in  bloom.  August. 
15,  a  small  percentage  in  milk,  the  remainder  in  bloom.  Some  in 
bloom,  some  in  milk,  and  some  in  dough  wdien  killed  by  frost  of 
August  26. 

Excelsior  winter  rye. — May  16,  3  inches  high.  June  15,  12  to  18' 
inches  high,  some  heads  showdng.  July  1,  40  inches  high,  fully 
headed.  July  15,  40  to  56  inches  high.  August  1,  40  to  60  inches:, 
high,  small  percentage  in  bloom.  August  15,  partly  in  dough  stage.. 
Killed  by  frost  August  26. 

VEGETABLES. 

Cahhage. — Large  Early  York  and  Earl}^  Jersey  Wakefield  planted 
in  hotbed  April  25.  Large  Late  Flat  Dutch,  Henderson  Early  Sum¬ 
mer,  and  Improved  Stonemason  planted  in  hotbed  May  1.  The  two^ 
latter  failed  to  germinate.  The  Large  Late  Elat  Dutch  is  too  late 
and  'will  not  head  this  year.  Early  Jersey  Wakefield  and  Large 
Early  York  Avere  transplanted  to  open  ground  June  9.  The  spring 
being  very  dry  and  backAvard,  they  did  not  begin  to  groAV  Avell  until 
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(lie  1st  of  August.  They  are  heading  at  the  present  time  and  will 
probably  make  fair-sized  heads.  Many  plants  were  killed  by  the 
insect  ])0])ularly  known  as  the  cabbage  maggot. 

C aulif.ov.'er . — Extra  Early  Paris  seeded  in  hotbed  April  25.  Trans¬ 
planted  to  open  ground  June  8.  All  plants  killed  by  cabbage  maggot. 

Parsley. — Extra  Curled  seeded  in  hotbed  April  25.  Was  not  re¬ 
moved  from  liotbed  and  made  a  splendid  growth  12  inches  higli. 

Onions. — Extra  Early  Brown  Spanish  seeded  in  hotbed  April  25. 
Eemained  in  hotbed,  producing  onions  about  three-fourths  of  an  inch 
in  diameter.  Onion  sets  placed  in  the  ground  May  13  attained  a 
size  of  2  inches  in  diameter. 

Lettuce. — Big  Boston  and  California  Butter  seeded  in  hotbed  April 
25.  As  the  other  plants  were  removed  the  lettuce  was  transplanted 
to  their  place  in  the  hotbed.  Both  varieties  did  very  well,  forming 
large,  compact  heads,  crisp  and  tender. 

Celery. — Improved  White  Plume  seeded  in  hotbed  April  25.  The 
])lants  made  but  a  poor,  sickly  growth. 

Raclishes. — Early  Scarlet  Turnip  and  French  Breakfast  seeded  in 
hotbed  April  25.  Beady  for  table  use  May  31. 

Kale. — Tall  Curled  Scotch  seeded  in  hotbed  April  25.  Trans- 
])1  anted  to  open  ground  June  8.  Grew  well  from  the  first,  and  at 
present  some  plants  are  15  inches  in  height  and  measure  3G  inches 
from  tip  to  tip  of  the  leaves. 

Beans. — Extra  Early  Challenge,  Black  lYax,  Broad  lYindsor,  Extra 
Early  Bed  Yalentine,  Giant  Stringless,  and  Green  Pod  Yalentine 
v:ere  seeded.  None  of  these  beans  attained  a  size  of  over  3  inches 
in  height  except  the  Broad  lYindsor,  which  grew  to  a  height  of  2 
feet,  coming  into  bloom  August  1.  A  few  pods  had  formed  by 
August  26,  Vvdien  growth  was  stopped  b}^  the  frost. 

Peas. — Alaska  and  Prolific  Earh^  Market  seeded  in  open  ground 
May  13,  Came  into  bloom  August  1.  Peas  large  enough  for  use 
August  25.  Both  varieties  did  equally  well  as  to  earliness,  with  the 
Alaska  bearing  somewhat  heavier  than  the  Early  Market. 

Beets. — Extra  Early  Eclipse  Blood  Turnip  and  Crimson  Globe 
seedevd  in  open  ground  Maj^  13.  Both  varieties  did  very  poorly,  at¬ 
taining  a  size  of  2  inches  in  diameter. 

Carrots. — Scarlet  Horn  and  Half  Long  Stump  Booted  seeded  in 
open  ground  JMay  13,  At  present  both  varieties  are  about  1  inch  in 
diameter  and  are  still  growing. 

Spinach. — Loiig  Standing  seeded  in  open  ground  May  14.  Bun 
to  seed  almost  immediately  after  coming  up. 

Parsnips. — Early  Bound  seeded  in  open  ground  May  14.  lYill  not 
become  large  enough  for  use. 

The  Bhubarb  vais  large  enough  for  use  May  31  and  remained 
tender  and  juicy  until  September  1. 
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Suf/ar  heets. — Elite  Kleiiiwanzlebcn.  Part  of  the  seed  v^^as  grown 
in  Germany  and  part  in  Nebraska,  but  no  difference  was  apparent  in 
results.  Turn  plats  vs^erc  seeded,  one  in  Field  A  and  one  in  Field  B. 
Field  A,  which  is  exposed  to  the  southwest  winds,  produced  nothing. 
]n  Field  B  the  beets  attained  a  size  of  2  inches  in  diameter.  Some 
of  the  plants  are  running  to  seed. 


FORAGE  CROPS. 


Canadian  field  peas. — Seeded  May  20.  June  15,  stand  good,  2  inches 
high.  July  1,  4  to  G  inches  high.  July  15,  G  to  12  inches  high  .  Au¬ 
gust  1,  vines  30  inches  in  length.  August  15,  vines  40  inches  in 
length,  in  bloom.  September  1,  vines  4  feet  long,  no  pods  formed. 
Cut  for  hay  September  T. 

Ik  ape. — Seeded  May  27.  June  15,  just  coming  up.  July  4,  stand 
good,  1  inch  high.  July  15,  24  inches  high.  August  1,  G  to  12  inches 
high.  August  15,  G  to  18  inches  high.  Cut  September  5.  The  plat 
was  exposed  to  southv^est  winds. 

Spring  vetch. — Seeded  May  27.  June  15,  just  coming  up.  July  1, 
stand  good,  1  inch  high.  July  15,  2^  inches  high.  August  1,  G  inches 
high,  spreading.  August  15,  12  inches  high.  September  1,  24  inches 
high,  a  few  blossoms.  Cut  September  7. 

Hairy  vetch. — Seeded  May  27.  June  15,  just  coming  up.  July  1, 
stand  good,  1  inch  high.  July  15,  2  inches  high.  August  1,  4  to  G 
inches  high,  spreading.  August  15,  no  growth.  September  1,  12  to 
20  inches  high.  Cut  September  7. 

Alfalfa. — Seeded  May  27.  July  1,  1  inch  high,  true  leaves  develop¬ 
ing.  Juh^  15,  14  inches  high.  August  1,  4  inches  high.  August  15, 
4  to  9  inches  high.  September  1,  4  to  12  inches  high. 


GRASSES  SEEDED  IN  1902. 

Agrostis  vidgaris. — June  1,  3  inches  high.  June  15,  4  inches  high. 
July  1,  G  inches  high.  July  15,  18  inches  high,  headed  out.  Cut  for 
hay  July  23. 

Dactylis  glomerata. — June  1,  2  inches  high.  June  15,  3  to  G  inches 
high.  July  1,  G  inches  high,  looks  unthrifty.  July  15,  24  inches 
Iiigh,  headed  out.  Cut  for  hay  July  23. 

Alopecxirus  pratensis. — tlune  1,  3  to  G  inches  high,  beginning  to 
head.  June  15,  12  to  IG  inches  high.  July  1,  30  inches  high.  July 
15,  30  inches  high.  Cut  for  Inij  July  23. 

Phleiim  pratense. — June  1,  4  inches  higli.  June  15,  G  inches  high. 
July  1,  8  inches  high.  July  15,  12  to  18  inches  high,  heading  out. 
Cut  for  hay  Jul}'  23. 

Bromns  inerinis. — June  1,  5  inches  high.  June  15,  8  inches  high. 
July  1,  12  inches  high.  Cut  for  hay  July  23. 
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Festuca  elatior. — June  1,  3  inches  high.  June  15,  5  inches  high. 
July  1,  G  to  12  inches  high.  July  15,  24  to  30  inches  high.  Cut  for 
hay  July  23. 

GRASSES  SEEDED  IN  1903. 

Of  the  grasses  seeded  in  1903,  the  following  were  winterkilled: 
Avena  elatior  and  Loliuin  perenne.  The  notes  on  the  remainder  are 
as  follows: 

Bromus  inermis. — June  1,  3  inches  high.  June  15,  6  to  12  inches 
high.  July  1,  heavy  uniform  growth,  15  inches  high.  July  15,  20 
to  30  inches  high. 

Alopecurus  pratensis. — June  1,  2  inches  high.  June  15,  12  to  16 
inches  high.  July  1,  20  inches  high.  July  15,  24  inches  high,  in 
bloom. 

Phleum  pvatense. — June  1,  2  inches  high.  June  15,  4  inches  high. 
July  1,  6  inches  high.  July  15,  12  inches  high,  heading  out. 

Festuca  elatior. — June  1,  3  inches  high.  June  15,  3  to  6  inches 
high.  July  1,  12  to  18  inches  high.  July  15,  24  inches  high,  heading 
out. 

Agrostis  vulgaris. — June  1,  2  inches  high.  June  15,  4  inches  high. 
July  1,  G  inches  high.  July  15,  8  inches  high. 

White  and  Alsike  clovers  made  a  slow,  unhealthy  growth,  reaching 
a  height  of  12  inches.  Both  will  mature  some  seed. 

All  the  above  grasses,  but  not  the  clovers,  were  cut  for  hay  July  23. 

One-half  of  each  of  the  grass  plats  seeded  in  1902  and  1903  were 
sown  with  land  plaster  May  27.  No  effect  whatever  was  noted  in 
any  of  the  plats. 

GRASSES  SEEDED  IN  1904. 

Festuca  pratensis. — Seeded  May  27.  July  1,  heavy  stand,  1  inch 
]iigh.  July  15,  3  inches  high.  August  1,  no  growth.  August  15,  4 
to  6  inches  high.  September  1,  G  inches  high,  no  seed  formed. 

Poa  pratensis. — July  1,  1  inch  high.  July  15,  3  inches  high.  Made 
no  further  growth  during  the  season. 

Lolium  jyerenne. — July  1,  2  inches  high.  July  15,  3  inches  high. 
August  1,  4  inches  high.  August  15,  G  inches  high.  September  1,  no 
further  groAvth  in  height,  but  spreading  out,  forming  a  compact 
sod. 

Phleum  pratense. — July  1,  one-half  inch  high.  July  15,  2  inches 
high.  August  1,  4  inches  high,  looking  fine.  August  15,  6  inches 
high.  September  1,  G  to  9  inches  high,  a  few  heads  appearing. 

Avena  elatior. — July  1,  1-J  inches  high.  July  15,  4  inches  high. 
August  1,  8  inches  high.  August  15,  12  inches  high.  September  1, 
12  to  18  inches  high,  a  feAV  heads. 
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Festuca  elatior. — July  1,  1  inch  high.  July  15,  3  inches  high. 
August  1,  no  growth.  August  15,  4  inches  high.  September  1,  no 
growth. 

Dactylis  glomerata. — July  1,  1  inch  high,  heavy  stand.  July  15,  3 
inches  high.  August  15,  6  inches  high.  September  1,  12  inches  high, 
spreading  and  forming  a  good  sod. 

EXPERIMENTS  WITH  POTATOES. 

A  midsummer  frost  July  6,  and  another  August  26,  made  it  impos¬ 
sible  to  draw  any  conclusions  from  the  jiotato  experiments. 

Earl}^  Eose  and  Early  Burbank  were  planted  May  10.  They  began 
to  ajDpear  above  ground  by  July  1.  The  frost  of  July  6  destroyed  the 
tops,  but  they  rallied  and  made  a  rapid  growth  until  August  26,  when 
the  Aunes  Avere  again  frozen  to  the  ground  Avithout  having  come  into 
bloom.  No  groAvth  has  taken  place  since. 

Planted  potato  eyes  of  the  folloAving  A^arieties:  May  13,  Hamilton 
Early,  Extra  Early  Ohio,  Extra  Early  Triumph,  and  Carman  No.  3. 
Tavo  roAvs  of  each  variety  were  planted,  and  one  roAV  of  each  fertilized 
vrith  kainit.  These  plants  Avere  killed  by  frost  July  6,  and  neA^er 
recoA^ered. 

Planted  BoA^ee  and  Extra  Early  Ohio  May  24.  Tavo  rows  of  each 
A^ariety  were  planted,  one  roAV  of  each  being  fertilized  Avith  kainit. 
The  BoA^ee  neA-er  recoA^red  from  the  frost  of  July  6.  The  Extra 
Early  Ohio  recovered  and  made  a  rank  vine  groAvth,  but  Avas  killed 
by  the  frost  of  August  26  Avithout  having  come  into  bloom.  No 
noticeable  difference  between  fertilized  and  unfertilized  roAvs. 

EIAm  STOCK. 

The  cattle  now  owned  by  the  station  are:  Three  work  oxen,  4 
milch  coAvs,  and  3  calves.  They  Avere  fed  exclusiA^ely  on  native  feed 
during  the  Avinter,  and  came  through  in  excellent  condition.  Two 
of  the  COAVS  Avere  in  milk  during  the  AAunter  months,  their  record  being 
giA^en  beloAv. 

The  cables  Avere  remoA^ed  from  the  cows  shortly  after  birth  and 
taught  to  drink  milk.  They  Avere  fed  on  Avhole  milk  until  tAvo  weeks 
old,  and  then  gradually  brought  to  a  skim-milk  diet.  They  AA^ere 
Aveaned  at  four  months.  The  cables  remained  vigorous  and  healthy 
at  all  times,  and  are  in  excellent  condition  at  present. 

As  during  other  seasons  the  oxen  Avere  fed  nothing  but  natiA^e  feed 
Avhile  Avorking,  and  remained  in  fair  condition.  The  station  has  so 
much  land  cleared  noAV  that  an  ox  team  is  too  sIoav  to  do  the  Avork 
properly.  It  is  hoped  to  haA^e  a  team  of  horses  next  year. 
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MILK  EECOr.D. 

In  comparing  these  records  with  records  made  by  cows  in  the  States 
it  must  be  borne  in  mind  that  the  cows  ovrned  by  this  station  have 
not  been  heretofore  properly  fed,  bred,  or  milked  to  develop  dairy 
characteristics.  They  are  native  cattle,  closely  inbred,  accustomed 
to  be  milked  while  on  grass  in  the  summer  and  forced  to  shift  for 
themselves  for  the  larger  part  during  the  winter,  under  Vvdiich  con¬ 
ditions  of  course  the  milk  flov^^  ceases.  Cov^s  reared  under  such 
conditions  will  not  give  the  best  results  even  vvith  the  best  of  feed. 
Definite  conclusions  can  be  drawn  from  the  results  only  when  the 
station  will  be  able  to  experiment  with  cattle  of  a  distinct  breed. 

Bourha. — Dropped  calf  December  T,  1903.  Milking  period  in 
da^^s,  268;  total  yield,  5,437.5  pounds;  average  daily  3deld,  20.29 
pounds.  Besides  being  a  persistent  milker  this  cow  gives  milk  that 
appears  to  be  very  rich  in  butter  fat.  She  is  the  best  cow  in  the  herd. 

Siioiohall. — Dropped  calf  January  10.  Milking  period  in  days, 
230;  total  yield,  1,818  pounds;  average  daily  yield,  7.81  pounds. 
This  cow  dropped  her  calf  when  but  18  months  old.  Her  average 
daily  yield  for  July  was  twice  as  great  as  that  of  January. 

Liska. — Dropped  calf  April  10.  Milking  period  in  days,  143 ; 
total  ^deld,  2,675.5  pounds;  average  daily  ^deld,  18.64  pounds. 

Mavha. — Dropped  calf  May  7.  Milking  period  in  days,  115 ;  total 
yield,  2,043.5  pounds;  average  daily  yield,  17.76  pounds. 

The  record  given  for  each  of  the  cows  ends  September  1.  All  are 
still  in  milk. 

Besides  feeding  the  calves  there  vras  enough  milk  to  supply  the 
local  demand. 

The  butter  made  was  first-class  in  every  respect.  We  have  noth¬ 
ing  but  the  crudest  of  utensils  to  use  in  butter  making.  One  of  the 
needs  of  the  station  is  a  complete  dairy  outfit. 

Kespectfully  submitted. 

P.  H.  Boss, 

Superintendent  Kenai  Experiment  Station. 

Prof.  C.  G.  Georgeson, 

Special  Agent  in  Charge  of  Alaska  Investigations. 

COPPEE  CENTEE  STATIOM. 

IVork  has  been  pushed  successfully"  at  this  station  throughout  the 
open  season.  Sixteen  acres  were  under  culture  the  past  season  and 
21  acres  more  have  been  cleared,  making  a  total  of  37  acres  at  this 
writing.  Only  6  acres  of  the  new  clearing  have  been  broken,  how¬ 
ever,  but  it  is  hoped  to  break  10  acres,  or  possibly  more,  in  the  spring 


ALASKA’  EXPERIMENT  STATIONS. 


311 


before  seeding.  Mr.  Neal  has  in  addition  built  a  cottage,  which  he 
now  occupies  with  his  family,  and  also  a  barn  with  shed  attached, 
though  the  roof  is  not  completed  at  this  writing.  A  good  team  of 
horses  has  been  purchased  to  replace  the  worn-out  team  of  pack 
horses,  and  the  stock  of  imjilements  has  been  added  to.  There  is  still 
needed  a  blacksmithing  outfit,  a  fanning  mill,  a  hand  seed  drill,  and 
some  hand  tools,  whicli  it  is  hoped  to  supply  this  winter. 

Mr.  Neal  reports  that  he  found  it  difficult  to  get  good  men  to  work, 
even  at  $5  a  da}^,  which  has  been  the  wages  paid  for  white  labor. 
The  cost  of  living  is  $4  a  da}^  for  board  and  lodging. 

TKAIL  WORK. 

Mr.  Neal  spent  over  three  months  on  the  trail — namel}^,  from  Jan¬ 
uary  9  to  April  19 — hauling  our  equipments  of  feed,  fertilizers,  and 
seed  grain,  and  a  few  implements  from  Valdez  to  Copper  Center. 
This  work  is  exceedingl}^  hard  on  both  man  and  beast,  and  nobody 
can  stand  it  for  many  years  in  succession.  Mr.  Neal  could  not  han¬ 
dle  this  freight  alone,  and  still  we  had  no  money  to  hire  help. 
The  wages  of  a  man  on  the  trail  is  $125  a  month,  but  the  seed  grain, 
fertilizers,  and  other  things  had  to  get  in  on  the  snow,  so  Mr.  Neal 
exchanged  labor  with  John  McCrary,  a  settler  in  the  Copper  River 
Valley,  wdio  needed  supplies  hauled  over,  and  an  arrangement  v;as 
made  by  which  Mr.  McCrary  helped.  Mr.  Neal  on  the  trail  every  day 
during  the  three  months,  and  as  compensation  we  hauled  in  his  pro¬ 
visions,  weighing  1,-133  pounds,  the  price  for  hauling  being  fixed  at 
15  cents  a  pound.  This  would  not  pay  Mr.  McCrary’s  wages  for  the 
whole  period,  so  Mr.  Neal  arranged  with  the  road-house  keeper  at 
Ernestine  to  haul  in  1,600  pounds  of  provisions  for  him  at  10  cents 
a  pound,  Ernestine  being  a  little  more  than  half  way  to  Copper 
Center.  l>y  tliis  means  the  station  equipment  Avas  landed  Avithout 
haAung  to  pay  out  anything  for  labor. 

As  stated  in  the  last  report,  half  the  equipment  sent  in  a  year  ago 
Avas  stranded  at  Teikhel,  the  snoAV  leaAung  the  ground  Avhen  that 
place  was  reached.  This  equipment  remained  stored  until  last  Avin- 
ter,  Avhen  it  Avas  Axry  kindly  taken  in  by  the  military  forces  at  Fort 
Liscum  on  the  application  of  the  Secretary  of  Agriculture.  It  Avas 
a  small  matter  to  the  military  department,  as  they  had  the  men  and 
an  abundance  of  horses.  Vve  could  not  liaA^e  taken  it  in  Avith  the 
funds  at  our  disposal.  IVe  had  more  freight  to  transport  from 
Valdez  than  could  l^e  handled  by  one  man  or  one  horse,  and  Mr. 
Neal  could  not  handle  tAvo  horses  alone.  R>y  adding  a  ton  and  a  half 
Ave  had  the  services  of  a  man  to  lead  one  horse  and  to  help  Avith  the 
loading  and  unloading  at  relay  stations  and  in  the  thousand  emer¬ 
gencies  Avhere  help  is  needed  on  the  trail. 
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EXPERIMENTS. 

We  had  upward  of  150  plats  at  the  station,  large  and  small,  in 
which  were  tested  many  varieties  of  barley,  oats,  wheat,  vegetables, 
and  grasses.  Tests  were  made  with  and  without  fertilizers  and  on 
newly  cleared  ground  compared  Avith  ground  cultivated  last  year 
(PI.  IX,  hg.  1).  It  Avas  again  confirmed,  as  in  former  years,  that 
neAv  land  is  less  productiA^e  than  land  Avhich  has  been  under  culture. 
The  experiments  also  prove  that  the  soil  responds  to  fertilizers.  The 
details  of  these  tests  are  given  in  Mr.  Neal’s  report,  submitted 
hereAvith. 

The  bulk  of  the  grain  failed  to  mature.  Sixty-day  oats  and  Fin¬ 
nish  Black  oats  matured  in  part,  and  also  a  little  each  of  Manchuria, 
Lapland,  and  Manshury  barley,  but  none  of  the  Avheats  matured. 
A  killing  frost  occurred  August  IT,  and  this,  of  course,  destroyed 
much  of  the  experimental  A'alue  of  our  Avork.  The  frosted  grain  has 
been  cut  for  hay,  and  the  relatiA^e  yield  of  hay  of  each  variety  of 
grain,  on  fertilized  and  unfertilized  plats,  is  given  in  Mr.  Neal’s 
report.  Although  the  bulk  of  the  grain  Avas  killed,  the  results  Avere 
better  in  the  interior  than  on  the  coast.  In  the  interior  Ave  matured 
some  grain,  A\diile  in  the  coast  region  none  AvhateA^er  matured,  and  in 
many  places  the  grain  Avas  scarcely  formed  in  the  heads. 

It  is  our  plan  to  continue  to  clear  land  at  the  Copper  Center  Sta¬ 
tion  to  the  extent  our  funds  Avill  permit,  until  we  shall  haA-e  Avell  on 
toward  a  hundred  acres  in  cultiAUition.  The  coming  year  it  is  also 
planned  to  seed  doAvn  large  plats  to  those  grasses  Avhich  giA^e  promise 
of  doing  Avell  there  in  order  to  afford  pasture  for  the  stock.  It  is 
also  time  to  introduce  a  feav  coavs  at  the  station,  so  that  Ave  can  note 
hoAV  they  thriA^e  under  the  conditions  there  presented. 

In  former  reports  it  has  been  explained  that  the  land  in  the  Copper 
River  Valley  lies  in  broad  terraces  or  benches.  Our  clearing,  so  far, 
has  been  on  the  second  bench,  counting  the  river  bottom  the  first 
bench.  Mr.  Neal  observed  that  the  A^egetation  seemed  to  suffer  less 
from  frost  on  the  upper  benches  than  on  the  bench  Avhere  the  clearing 
is  located,  and  Ave  Avill  therefore  clear  some  land  on  each  bench  in 
order  to  see  if  the  higher  ground  is  more  immune  from  early  frosts, 
as  seems  quite  possible. 

REPORT  OF  J.  W.  NEAL,  SUPERINTENDENT  OF  COPPER  CENTER 

STATION. 

Copper  Center,  Alaska, 

October  d,  190Jf. 

Dear  Sir:  I  herewith  submit  my  third  annual  report  from  the 
Copper  Center  Experiment  Station,  disclosing  the  season’s  AAmrk  for 
1904. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  IX. 


Fig.  1  .—Copper  Center  Station— Effect  of  Fertilizers,  1904. 

Samples  of  emnter,  oats,  barley,  rye  and  wlieat,  each  grown  on  12  square  feet  of  fertilized  (on 
right)  and  unfertilized  (on  left)  plats. 


Fig.  2.— Copper  Center  Station— Sisolsk  Barley,  1904. 
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After  closing  1113^  last  report  I  learned  that  onr  funds  were  too 
limited  to  attempt  to  finish  the  station  cottage  for  winter  quarters, 
and  at  3mur  suggestion  I  secured  a  cabin  at  Copper  Center  from 
Mr.  Blix,  which  with  a  little  renovating  made  quite  comfortable 
winter  quarters  for  m3^self  and  famil}^ 

During  the  earl}"  winter  I  spent  1113"  time  getting  out  timbers 
for  a  barn  and  cache.  And  b}^  exchanging  some  work  with  a  neigh¬ 
bor,  I  got  the  cache  up  and  barn  well  started. 

As  it  was  now  nearing  the  winter  freighting  season,  and  our  team 
being  again  wintered  in  Valdez,  I  left  Copper  Center  on  Januar}"  9, 
traveling  b}^  dog  team.  I  arrived  at  Valdez  on  the  17th,  being  out 
nine  da3"s  in  deep  snow  and  bitter  cold.  I  found  our  supplies  about 
all  packed  ready  for  transjDortation.  It  required  some  three  days, 
however,  to  fit  up  sleds  and  accustom  the  team  to  the  snow  trail. 
I'inding  I  could  not  handle  the  stuff  alone,  and  there  being  no  avail¬ 
able  funds  Avith  vhich  to  hire  help,  by  authority,  I  made  an  agree¬ 
ment  Avith  John  McCrar}"  to  drive  one  horse  for  us  at  $125  per 
month,  boarding  himself,  he'  to  be  remunerated  in  freight  hauled 
ANuth  the  station  team  at  10  cents  a  pound  to  Ernestine,  and  15  cents 
a  pound  to  Copper  Center.  This  arrangement  resulted  in  McCrar}" 
AA'orking  three  months  ($375),  Ave  hauling  for  him  to  Ernestine  1,000 
pounds  ($100)  and  to  Copper  Center  1,433  pounds  ($214.95),  mak¬ 
ing  a  total  of  $374.95  for  his  serAuces. 

IVe  hauled  our  first  load  out  of  Valdez  Januar}^  21,  landing  eA^er}"- 
thing  at  the  station  April  19,  the  snoAv  then  being  gone  from  all 
exposed  places.  IVe  experienced  tAvo  seA^ere  storms  in  the  Aucinity 
of  Thomsons  Pass,  and  our  stock  suffered  some  injuiy.  The  ground 
being  3^et  frozen,  I  cut  and  hauled  some  saAV  logs  and  Avorked  on  the 
cottage  until  April  28.  The  frost  Avas  then  sufficiently  out  of  the 
ground,  and  I  began  ploAving  April  30.  I  seeded  some  3  acres  to 
AA'heat,  barley,  and  oats.  PloAving  and  seeding  continued  until  Maj" 
14,  Avhen  our  horse  feed  gaA^e  out,  and  I  turned  the  team  outside. 
IVe  then  had  about  14  acres  seeded  and  2  acres  of  sod  broken.  Hand 
seeding  continued  until  May  20. 

cleared  for  the  season  about  21  acres,  G  of  AAdiich  liaAn  been 
broken.  The  earl}"  frost  has  hindered  the  fall  breaking. 

lAfPROVEMEXTS. 

Since  the  last  report  aa’c  have  l)uilt  a  12  by  IG  foot  cache  and  seed 
room,  made  the  cottage  ha])itable  for  Avinter  quarters,  and  added  a 
12-foot  slied  roof  for  summer  kitchen ;  also  a  log  barn  20  b}"  24  feet, 
13  feet  high,  Avith  a  14-foot  shed  on  tAvo  sides.  The  sheds  are  coa"- 
ered  Avith  bark  and  the  main  part  as  yet  Avith  canvas,  for  Avant  of 
roof  material. 
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HELP  AT  THE  SIXTION. 

For  the  last  twelve  months  we  have  had  no  regular  help,  but 
simply  hired  men  when  we  needed  them  most,  paying  Avhite  men  $5 
per  day  and  the  natives  $3  per  da}",  as  my  instructions  were  to  pay  no 
more.  Owing  to  the  high  prices  here  and  board  at  the  road  house 
being  $3  per  day  or  $4  with  lodging,  I  found  it  difficult  to  get  good 
men  at  these  wages  for  the  short  time  we  hire  them.  My  wife 
ou'ered  to  board  the  men  at  $2  a  day,  not  charging  them  for  Sundaj^s 
and  rainy  days.  This  enabled  me  to  get  good  men  at  the  set  wages. 
She  boarded  the  native  help  at  $1  per  da3^,  working  days  only,  which 
was  less  than  actual  cost  of  the  food  consumed. 

WmATHEPv  CONDITIONS. 

Unlike  last  year,  the  spring  opened  early  and  at  first  promised  a 
favorable  season.  The  seeds  germinated  quickly  and  grew  very 
rapidly  for  a  time.  In  fact,  the  growth  was  rapid  throughout  the 
season,  but  there  being  little  sunshine  and  much  damp  weather,  the 
crops  had  little  tendency  to  mature.  The  temperature  fell  to  the 
frost  line  every  month  in  the  season.  During  May  we  had  rain 
thirteen  da^^s  and  not  a  single  clear  day.  In  June  we  had  rain 
twenty-four  days  and  not  a  single  clear  day.  In  July  we  had 
rain  twenty-three  daa^s  and  five  clear  days.  In  August  we  had  rain 
nineteen  days  and  .six  clear  days,  with  seven  days  frost,  the  lowest 
24°  F.  In  September  we  had  rain  twelve  days  and  sixteen  clear 
days,  with  nineteen  da^^s  frost,  the  lowest  0°  F. 

As  a  result  of  these  weather  conditions,  the  grain  w^as  slow  to  head 
and  very  slow  in  filling.  The  straw  remained  green  in  many  in¬ 
stances  all  fall  and  froze  while  yet  green.  lYheat  and  barley  v/ere 
frosted,  but  several  varieties  of  oats  ripened  as  good  seed  apparently 
as  last  year. 

FIELD  NOTES. 

Barley. — Manshury,  seeded  April  30  on  old  and  new  ground, 
coming  up  in  fifteen  days;  stand  thin.  This  was  home-grown  seed, 
flailed  out  and  poorly  cleaned,  which  caused  thin  seeding.  June 
1,  3  inches  high  and  looking  good.  June  15,  5  to  T  inches  high  and 
stooling  well.  July  1,  the  best  12  inches  high,  July  15,  24  to  30 
inches  high  and  heading.  August  1,  42  inches  high,  in  full  head, 
and  grain  half  formed.  August  15,  straw  turning  fast  and  grain  in 
the  dough.  Some  ash  spots  more  advanced.  August  17,  the  tem¬ 
perature  fell  to  2G°  F.,  frosting  nearly  all  of  the  barley.  For  some 
time  thereafter  the  weather  kept  damp  and  cloudy,  keeping  the 
straw  green.  A  few  high  spots  matured  good  heads.  The  croi> 
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Avas  cut  for  ha}"  September  2,  saving  the  few  matured  head  for  seed. 
The  old  ground  produced  fully  90  per  cent  more  feed  stuff  than  the 
new. 

A  2-acre  plat,  neAV  ground  of  fall  breaking,  was  seeded  vrith  im¬ 
ported  seed  May  Id.  This  came  up  in  nine  days.  Stand  good. 
June  1,  2  to  3  inches  high,  (food  color.  Ash  spots  very  marked. 
June  15,  d  to  8  inches  high,  rank  growth,  and  stooling  well  on  the 
asli  spots.  July  1,  12  inches  high  on  the  ash  spots  and  little  growth 
elsewhere.  Jul}^  15,  best  30  inches  high  and  just  beginning  to  head. 
August  1,  on  the  ash  spots  in  full  head,  4  feet  tall,  and  very  thick 
on  the  ground.  The  grain  about  one-third  formed.  Other  por¬ 
tions  lieaded  12  to  20- inches  high.  August  15,  passing  into  the  dough 
and  straw  ripening  fast  on  the  ash  spots.  This,  too,  was  frosted 
August  IT,  and  cut  for  ha}^  on  August  2d. 

Still  a  third  plat  was  hand  drilled  May  17  from  home-grown 
seed,  half  of  this  plat  being  fertilized  with  fish  guano  at  the  rate  of 
500  pounds  per  acre,  drilled  vcitli  the  grain  in  one  application.  This 
seeding  came  up  in  ten  da3^s.  Stand  a  little  thin.  June  1,  2  inches 
liigh.  Color  good.  June  15,  G  inches  high  and  stooling.  The  fer¬ 
tilized  portion  now  showed  a  ranker  growth.  July  1,  best  12  inches 
high;  the  unfertilized  8  inches  high.  July  15,  24  inches  high  and 
signs  of  heading;  unfertilized  portion  12  to  IG  inches  high.  August 
1,  52  inches  tall.  Thick  and  even  on  the  ground.  The  grain  about 
one-third  formed.  The  unfertilized  portion  stood  3G  to  dO  inches 
tall'  and  much  thinner,  as  it  stooled  very  little.  The  heads  were 
much  younger.  August  15,  stravc  turning,  grain  about  full  size. 
Unfertilized  portion  more  backward.  August  IT,  the  grain  was 
frosted  and  later  the  whole  crop  turned  into  ha}^ 

Lapland,  seeded  April  30  on  old  and  new  ground,  coming  up  in 
fourteen  days.  Stand  good.  This  was  home-grown  seed,  flailed  out, 
but  comparative^  easily  cleaned.  June  1,  1  to  3  inches  high  and 
looking  good.  June  15,  4  to  8  inches  high,  the  best  being  on  the  old 
ground.  It  was  stooling  some  and  looking  good.  July  1,  12  to  18 
inches  high  and  signs  of  heading.  JoU  15,  2d  to  30  inches  high  and 
heads  just  out.  August  1,  3G  to  40  inches  tall,  headed  out,  and  grain 
one-third  formed.  August  15,  straw  quite  yellovc  and  grain  in  the 
dough.  The  furthest  advanced  of  all  varieties.  August  IT,  the 
grain  was  injured  by  frost.  Some  heads  Avere  past  danger.  The 
crop  Avas  cradled,  bound,  and  stored,  to  be  tested  for  seed. 

A  plat  Avas  drilled  May  IT  from  home-groAvn  seed,  one-half  of  the 
plat  being  fertilized  Avith  fish  guano  as  the  a])OAV‘.  This  AA^as  coming 
up  in  10  days.  Stand  fair.  June  1,  2  inches  high.  June  15,  G 
inches  high,  thrifty  and  good  color;  the  unfertilized  had  made  d 
inches  groAvth  and  had  a  pale  color.  JuIa"  1,  T  to  13  inches  high. 
July  15,  the  best  30  inches  high  and  heading;  unfertilized,  12  inches 
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high  and  not  heading.  August  1,  best  40  inches  tall,  stooled  quite 
thicldy,  grain  one-third  formed:  unfertilized,  28  inches  tall,  headed, 
but  a  little  backward  and  much  thinner  on  the  ground.  August  15, 
grain  in  the  dough  and  straw  quite  yellow ;  the  unfertilized  not  quite 
so  far  advanced.  August  17,  the  grain  was  frosted  and  shrunk 
badh".  The  heads  were  large  and  well  fdled. 

Manchuria,  seeded  in  hand  drills  May  6,  one-half  being  fertilized 
with  fish  guano  as  above  varieties,  coming  up  in  nine  days.  Stand 
good.  June  1,  8  to  5  inches  high,  showing  a  very  marked  difference 
where  the  fertilizer  was  used.  June  15,  best  10  inches  high  and 
stooling  well;  the  unfertilized  was  5  to  0  inches  high  and  stooling 
very  little.  Joly  1,  16  inches  high;  unfertilized,  10  inches  high. 
July  15,  32  inches  high  and  heading;  unfertilized,  12  inches  high 
and  beginning  to  iiead.  x4ugust  1,  42  inches  tall,  very  thick  and 
even,  grain  very  full;  unfertilized,  26  inches  tall,  thin,  and  grain 
about  the  same  stage.  August  15,  straw  golden  yellow,  grain  in 
the  stiff  dough;  unfertilized  not  quite  so  far  advanced.  August 
17,  frost  injured,  causing  the  grain  to  shrink.  The  crop  was  cut 
and  flailed  out  to  be  tested  for  seed. 

Another  plat  was  seeded  on  ne^Y  ground  Ma}^  14,  coming  up  in 
eight  days.  Stand  good.  June  1,  2  to  3  inches  high,  color  good. 

June  15,  the  most  part  stood  4  indies  high;  on  all  ash  spots  it  stood 

7  to  8  inches  high  and  stooling  Vvell.  July  1,  14  inches  high  on  the 
ash  spots;  other  portions  making  little  growth.  July  15,  best  30 
inches  high  and  begun  heading.  August  1,  40  inches  high  on  the 
ash  spots,  thick  on  the  ground,  and  in  full  head;  heads  large  and 
filling  well.  August  15,  grain  passing  to  the  dough  and  straw  turn¬ 
ing  ;  ash  spots  more  advanced.  August  17,  the  grain  was  frosted 
and  the  crop  cut  for  hay  August  24. 

Another  plat  of  Manchuria  barley  was  seeded  on  old  ground  May 
14,  coming  up  in  eight  days.  Stand  good.  June  1,  2  inches  high 
and  looking  fine.  June  15,  4  to  5  inches  liigh.  July  1,  8  inches 

high  and  quite  even.  July  15,  18  inches  high  and  signs  of  heading. 

August  1,  average  36  inches  high  and  grain  forming.  August  15, 
grain  nearly  full.  August  17,  grain  frosted  and  cut  for  hay,  yield¬ 
ing  a  good  hay  crop. 

No.  9133  barley,  seeded  April  30,  coming  up  in  thirteen  days. 
Stand  good.  This  was  new  ground.  June  1,  2  to  5  inches  high, 
looking  yellow  and  sickly,  except  on  the  ash  spots;  a  little  touched 
by  spring  frosts.  June  15,  the  main  plat  made  little  growth  during 
the  last  fifteen  days  and  looks  bad;  on  ash  spots  the  growth  was 
rank,  standing  10  inches  high  and  stooling  well.  July  1,  15  inches 
high  on  the  ash  spots.  July  15,  best  24  inches  high  and  heading. 
August  1,  24  to  36  inches  high  on  the  ash  spots  and  the  grain  about 
tAvo-thirds  formed.  August  15,  slraiv  quite  yelloAV  on  the  ash  spots. 
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and  the  grain  in  the  stiff  dongh;  other  portions  quite  green  and 
short.  August  IT,  grain  frosted  and  shrunk  badly.  Cut  for  hay 
September  1. 

Another  plat  was  seeded  May  11  on  new  ground,  coming  up  in 
ten  days;  stand  good.  June  1,  2  to  3  inches  higli;  color  good.  June 
15,  G  to  T  inches  high  on  ash  spots,  and  stooling;  other  portions  1 
inches  high.  July  1,  12  inches  high  on  ash  spots;  other  portions 
making  little  growtli.  July  15,  best  20  inches  high  and  thick  on  the 
ground;  signs  of  heading.  August  1,  heads  well  out  some  days, 
standing  40  inches  high.  August  15,  straw  turning  and  grain  in 
the  dough.  August  17,  grain  frosted  and  cut  for  hay  a  few  days 
later.  The  ash  spots  yielded  a  heavy  crop,  but  the  other  portions 
not  worth  cutting. 

Still  another  plat  was  seeded  May  IT  in  hand  drills,  one-half  being 
fertilized  with  fish  guano  as  above  varieties,  coming  up  in  eleven 
days;  stand  medium.  June  1,  1  inch  high.  June  15,  6  inches  high 
and  stooling  well  on  the  fertilized  portion;  about  half  as  much 
growth  on  unfertilized  portions.  July  1,  best  0  inches  high.  July 
15,  best  22  inches  high  and'  signs  of  heading.  August  1,  3G  to  40 
inches  tall  and  headed;  unfertilized,  24  inches  tall  and  just  heading. 
August  15,  straw  turning  and  grain  in  the  dough;  unfertilized  por¬ 
tions  more  backward.  August  IT,  grain  frosted  and  the  crop  cut 
for  ha}^ 

Eoyal,  seeded  May  IT  in  hand  drills,  one-half  being  fertilized  with 
fish  guano  as  above  varieties,  coming  up  in  ten  days;  stand  good. 
June  1,  1  inch  high,  elune  15,  6  inches  high  and  stooling  well  on 
fertilized  portions,  other  portions  making  less  growth.  July  1,  best 
12  inches  high.  July  15,  24  inciies  high  and  heading  on  fertilized 
portions;  unfertilized,  14  inches  high.  August  1,  best  40  inches  tall, 
in  full  head,  and  grain  about  one-third  formed ;  unfertilized  portions 
30  inches  tall,  heads  3munger,  and  grain  much  thinner  on  the  ground. 
August  15,  straw  quite  yellow  and  grain  in  the  dough;  unfertilized 
several  days  later.  August  17,  grain  frosted  and  cut  for  hay  later. 

A  Xorway  variety,  offered  by  Burke,  editor  of  Valdez  Prospector, 
seeded  May  14  in  hand  drills,  one-half  being  fertilized  v/ith  fish 
guano  as  above  varieties,  coming  up  in  ten  days;  stand  good.  June 
1,  1  inch  high.  June  15,  6  inches  high  and  stooling  well ;  unfertilized 
])ortions  not  quite  so  good.  Juh^  1,  best  12  inches  high;  unfertilized 
8  inches  high.  Jul^^  15,  best  24  inches  high  and  signs  of  heading; 
unfertilized  15  inches  high.  August  1,  4G  inches  high  on  fertilized 
portion,  in  full  head,  and  grain  forming;  unfertilized,  30  inches  tall 
and  much  thinner.  August  15,  straw  turning.  Grain  of  both  plats 
in  the  dough.  August  IT,  grain  frosted  and  crop  cut  for  ha^L 

Black  Hulless,  seeded  May  IT  in  hand  drills,  one-half  being  fer¬ 
tilized  with  fish  guano  as  above  varieties,  coming  up  in  twelve  days; 
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stand  poor.  June  1,  well  up.  June  15,  6  inches  high,  good  color, 
and  stooling.  July  1,  fertilized,  11  inches  growth;  unfertilized,  9 
inches  growth.  July  15,  18  to  24  inches  high  and  signs  of  heading; 
unfertilized,  12  to  18  inches  high.  August  1,  best  42  inches  tall,  well 
stooled,  and  headed;  later  stools  not  all  headed;  unfertilized,  24 
to  30  inches  tall,  thinner,  and  many  heads  not  full  out.  August  15, 
straw  turning,  grain  about  full  size;  unfertilized,  some  days  later. 
August  17,  grain  frosted  and  cut  for  hay  later. 

Finnish,  seeded  May  18  in  hand  drills,  one-half  being  fertilized 
with  fish  guano  as  above  varieties,  coming  up  in  eleven  days;  stand 
thin;  home-grown  seed  flailed  out  and  poorly  cleaned.  June  1,  just 
up.  June  15,  G  inches  high  and  stooling  well.  July  1,  9  inches  high 
on  fertilized  portion ;  7  inches  high  on  that  unfertilized.  July  15, 
best  22  inches  high  and  signs  of  heading;  unfertilized,  16  inches 
high.  August  1,  44  inches  tall  and  heading.  August  15,  straw  turn¬ 
ing;  grain  nearly  fidl  size.  August  17,  grain  frosted  and  cut  for 
hay  later. 

Sisolsk,  seeded  May  16  from  home-grov/n  seed  in  hand  drills,  half 
the  plat  fertilized  with  fish  guano  as  above  varieties,  coming  up  in 
fourteen  days.  June  1,  well  up,  stand  thin.  June  15,  5  inches  high 
and  stooling.  July  1,  10  inches  high  on  that  fertilized,  6  inches  high 
on  that  unfertilized.  July  15,  best  18  inches  high  and  signs  of  head¬ 
ing,  unfertilized  12  inches  high.  August  1,  44  inches  tall  and  pretty 
well  headed  out ;  unfertilized  24  inches  tall  and  much  thinner  on  the 
ground.  August  17,  grain  frosted  and  afterwards  cut  for  hav.  (PI. 
IX,  fig.  2.)  ^ 

Trooper  six-rowed,  seeded  May  16  from  home-grown  seed  and  one- 
half  of  the  plat  fertilized  with  fish  guano  as  above  varieties.  Coming 
up  in  fourteen  days.  June  1,  well  up,  stand  thin.  Only  a  small  per¬ 
centage  of  this  seed  germinated.  June  15,  best  5  inches  high  and 
stooling;  fertilized  portion  slightly  advanced.  July  1,  12  inches 
high  on  the  fertilized  ground  and  7  inches  high  on  the  unfertilized. 
July  15,  best  20  inches  high  and  signs  of  heading;  14  inches  high  on 
the  unfertilized.  August  1,  42  inches  tall  and  very  well  stooled  on 
the  fertilized  ground,  about  all  lieaded  out;  32  inches  tall  and  very 
poorly  stooled  on  the  unfertilized.  August  15,  straw  very  green, 
grain  about  two-thirds  formed;  the  unfertilized  was  a  little  more 
backAvard.  August  17,  grain  frosted,  and  cut  for  hay  later. 

This  is  the  first  season  since  the  adA-ent  of  the  AAdiite  man  to  the 
Copper  Valley  that  barley  has  failed  to  mature.  Even  this  year  the 
seA^eral  varieties  made  an  abundance  of  fodder,  Avhich  Avas  cut  and 
cured  for  hay.  When  the  killing  frost  came,  August  17,  Manchuria, 
La]Aland,  and  JManshury  Avere  the  farthest  advanced  and  all  prom¬ 
ised  a  handsome  yield,  ripening  in  the  order  named,  all  producing 
long  heads,  Avell  filled. 


An.  Rpt  Office  of  Experiment  Stafions,  1904. 


Plate  X. 


Fig.  1 Ripe  Sixty-day  Oats  Harvested  for  Seed  at  Copper  Center  Station, 

1904. 


Fig.  2.— Heavy  Growth  of  Finnish  Black  Oats,  1904,  at  Copper  Center. 
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Oats. — Sixty-day,  seeded  xVpril  30  on  old  and  new  ground  from 
liome-gTown  seed.  Coining  up  in  fourteen  days;  stand  excellent. 
June  1,  3  to  1  inches  high,  looking  fine.  June  15,  7  to  9  inches  high  on 
the  old  ground  and  stooling  well.  July  1,  12  inches  high,  very  even, 
and  looking  good  on  the  old  ground ;  on  the  new  ground  very  poor. 
July  15,  18  to  20  inches  high  and  heading.  August  1,  in  full  head, 
averaging  30  inches  high,  and  grain  half  formed.  August  15,  straw 
ripening  and  grain  in  the  dough.  September  1,  grain  ripened  and 
cut  for  seed.  The  straw  was  3’et  quite  full  of  sap,  and  a  few  green 
heads  frosted,  but  fully  90  per  cent  matured  thoroughly,  making  an 
average  crop.  The  old  ground  produced  fully  50  per  cent  more  than 
the  new.  (PI.  X,  fig.  1.) 

A  small  plat  Avas  seeded  in  hand  drills  Ma}^  6  from  imported  seed 
and  half  of  the  plat  fertilized  Avitli  fish  guano  at  the  rate  of  500 
pounds  per  acre,  being  drilled  in  with  the  seed  in  one  application. 
Coming  up  in  ten  days.  June  1,  3  to  4  inches  high,  stand  good. 
June  15,  6  to  8  inches  high  on  the  fertilized  portion,  stooling  well, 
and  looking  fine;  5  to  6  inches  high  on  the  unfertilized  portion. 
July  1,  12  inches  high  Avhere  fertilized,  and  8  inches  high  Avhere  no 
guano  Avas  used.  July  15,  IG  to  18  inches  high  and  signs  of  heading 
on  the  fertilized  ground ;  on  the  unfertilized,  12  inches  high.  August 
1,  the  best  30  inches  tall,  A^ery  thick  and  even  over  the  ground,  grain 
filling;  20  inches  high  and  quite  thick  on  the  unfertilized  portion. 
August  15,  straAV  turning,  grain  filled  and  in  the  milk.  September 
1,  grain  in  the  dough,  and  straAV  about  the  proper  ripeness  for  hay. 
Some  heads  frosted,  but  I  feel  safe  in  estimating  fully  90  per  cent  of 
well-matured  grain. 

SAA'edish  Select,  seeded  April  30  on  neAV  ground.  Coming  up  in 
thirteen  da3^s.  June  1,  2  to  5  inches  high,  ash  spots  Avell  dehnecl, 
stand  good.  June  15,  10  inches  high  and  stooling  Avell  on  all  ash 
spots,  other  portions  4  inches  high  and  stooling  very  little.  July  1, 
best  15  inches  high,  other  portions  G  to  10  inches  high.  July  15,  best 
18  to  20  inches  high  and  heading.  August  1,  3G  inches  high  on  the 
ash  spots  and  grain  half  filled.  This  Avas  full}^  75  per  cent  better 
than  other  portions  of  the  plat.  August  15,  straAV  turning,  grain  in 
the  dough.  September  1,  quite  ripe  enough  for  hay,  and  being  A^ery 
uneA^en  Avas  cut  for  hay.  It  was  AA^ell  filled  and  some  grains  hard. 

A  larger  plat  AA^as  seeded  on  old  ground  May  7  and  9  AAuth  the  seed 
drill.  Coming  up  in  ten  days,  stand  excellent.  June  1,  3  inches 
high,  dark  green,  and  thrifty.  June  15,  7  inches  high.  July  1,  12 
inches  high,  looking  good.  Jidy  15,  18  inches  high  and  signs  of 
heading.  Ash  spots  from  previous  year  slightly  marked.  August  1, 
in  full  head,  30  inches  higli,  AA^ell  stooled,  and  thiclc  on  the  ground, 
heads  beginning  to  fill.  August  15,  straw  turning  some  days,  grain 
in  the  soft  dough.  August  17,  frost  did  not  seem  to  damage  it. 
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SeiDtember  1,  ripening  very  slowl3^  September  15,  grain  fully  ripe 
and  cut  for  seed,  straw  3'et  very  sappy.  This  variety  was  well  filled 
and  made  a  good  average  crop. 

Finnish  Black,  seeded  May  9,  in  field  plat  with  seed  drill  on  old 
ground.  Coming  up  in  ten  days,  stand  excellent.  June  1,  3  inches 
high.  June  15,  8  inches  high,  stooling  and  looking  fine.  July  1, 
best  12  inches  high  and  signs  of  heading,  looking  fine.  August  1, 
headed  and  average  height  about  40  inches ;  much  of  the  crop  stood  4 
feet  high  and  some  portions  fully  5  feet;  heads  beginning  to  fill. 
August  15,  straw  turning  some  days,  grain  about  in  the  dough.  This 
variety  seemed  to  witlistand  the  hea\w  frosts  through  August,  and 
September  1  the  grain  Avas  getting  quite  hard.  Heads  large  and  aaHI 
filled.  September  15  the  grain  was  fully  ripe,  but  the  straAV  yet  quite 
full  of  sap.  The  crop  cut  and  saA^ed  for  seed.  (PI.  X,  fig.  2.) 

Another  plat  Avas  seeded  May  IT  in  hand  drills,  one-half  of  the 
plat  being  fertilized  Avith  fish  guano  as  the  above  plats.  Coming  up 
in  nine  da3^s,  stand  good.  June  1,  2J  inches  high,  slightly  better 
AAdierc  guano  Avas  used.  June  15,  7  inches  high  and  stooling  Avell  on 
fertilized  portion;  unfertilized  5  inches  high  and  a  little  yellow. 
July  1,  best  11  inches  iiigh;  unfertilized  7  inches  high.  July  15,  best 
20  inches  high  and  a  feAV  heads  out;  unfertilized  10  inches  high. 
August  1,  best  44  inches  higii,  very  thick  and  eA^en  on  the  ground, 
grain  filling;  unfertilized,  best  28  inches  high  and  much  thinner. 
August  15,  straAV  turning  and  grain  nearly  filled.  September  1,  grain 
quite  hard  and  straAV  nearly  ripe.  Sei:)tember  15,  grain  and  straw 
quite  ripe  and  cut  for  seed. 

Duppaur,  seeded  Ma}^  IG  in  hand  drills  and  half  the  plat  fertilized 
as  other  plats.  Coming  up  in  tAvelve  days,  stand  fair.  June  1,  3  to 

4  inches  high,  the  part  fertilized  shoAving  slightly  better.  June  15,  7 
to  8  inches  high,  stooling  good,  and  looking  fine  on  the  fertilized  part; 

5  to  7  inches  high  on  the  unfertilized  portion,  stooling  less,  but  a  good 
color.  July  1,  12  inches  high  Avhere  fertilized;  unfertilized  9  inches 
high.  July  15,  best  18  inches  high  and  signs  of  heading;  unfertil¬ 
ized  14  inches  high  and  same  stage.  August  1,  aA-erage  height  36 
inches  Avhere  fertilized,  AAell  stooled,  and  grain  one-third  filled;  unfer¬ 
tilized  28  inches  high,  much  thinner,  and  a  little  adA^anced.  August 
15,  straw  turning  and  grain  about  full.  September  1,  the  top  grains 
matured,  but  all  the  loAA'er  grains,  or  probably  90  per  cent,  frosted. 
The  straAA^  yet  very  green,  heads  large.  The  crop  cut  for  hay. 

Burt  Extra  Early,  seed  from  Minnesota  Station  originally.  This 
planting,  groAvn  at  Kenai  Station  season  of  1900,  seeded  May  6 
thickly  in  hand  drills,  half  the  plat  being  fertilized  AAuth  fish  guano 
as  the  other  plats.  Coming  up  in  tavelve  days,  stand  very  thin,  seed 
poor.  June  1,  3  inches  high.  June  15,  6  to  7  inches  high.  July  1, 
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14  inches  high  on  the  fertilized  portion;  the  unfertilized  11  inches 
high,  all  about  heading.  July  15,  best  24  inches  high;  the  unfertil¬ 
ized  20  inches  high,  all  pretty  Avell  headed  out.  August  1,  3G  inches 
high  and  well  stooled  where  fertilized ;  the  unfertilized  a  little 
shorter  and  stooled  much  less,  grain  just  beginning  to  fill.  August 
15,  grain  about  half  filled,  unfertilized  slightly  advanced.  The  late 
August  frosts  injured  the  grain.  September  1,  straw  yet  very  green 
and  grain  all  frosted.  Heads  were  large  and  well  filled. 

Another  plat  was  seeded  and  fertilized  May  G  in  the  same  manner, 
from  Sitka-grown  seed,  coming  up  in  eleven  da3^s;  stand  very  good. 
June  1,  4  to  5  inches  high;  a  marked  difference  where  fertilized. 
June  15,  best  9  inches  high,  stooling  and*  looking  fine;  the  unferti¬ 
lized  G  inches  high.  July  1,  18  inches  high,  and  begun  heading  on 
fertilized  portion;  unfertilized  8  inches  high.  July  15,  24  inches 
high  on  the  fertilized;  other  portions  13  inches  high,  all  pretty  well 
headed  out.  August  1,  best  3G  inches  tall,  thick,  and  even  on  the 
ground,  grain  one-third  filled;  unfertilized  24  inches  high,  much 
thinner  and  grain  not  so  far  advanced.  August  15,  straw  turning 
and  grain  in  the  milk.  September  1,  the  upper  grains  had  matured, 
but  the  lower  part  of  the  heads  were  j'et  green  and  frosted  in  August. 
I  think  about  GO  per  cent  of  the  grain  matured.  On  this  plat,  as  with 
many  others,  the  fertilizer  increased  the  growth  about  75  per  cent. 

No.  2800,  a  Russian  variet^L  seeded  May  G  and  fertilized  as  other 
plats,  coming  up  in  twelve  days;  stand  poor.  June  1,  3  inches 
high.  June  15,  8  inches  high,  stooling  Vvell  and  looking  fine  where 
fertilized;  unfertilized  G  inches  high  and  stooling  very  little,  color 
good.  July  1,  best  12  inches  high;  unfertilized  8  inches  high. 
July  15,  18  to  20  inches  high  where  fertilized,  and  begun  heading; 
other  portions  12  inches  high.  August  1,  average  height  3G  inches, 
thick  and  even  over  the  fertilized  portion;  unfertilized  24  inches 
high  and  quite  thin  on  the  ground.  August  15,  best  42  inches  tall, 
straw  very  green,  grain  about  three-fourths  filled ;  unfertilized  a 
little  advanced;  all  the  heads  were  very  large.  September  1,  the 
straw  3"et  very  green  and  the  grain  frosted.  The  straw  was  a  little 
frozen  and  hard  to  cure  for  hay. 

Common  oats,  from  Seattle  marl^ets  and  used  on  the  trail,  seeded 
April  30  on  old  and  neAV  ground,  coming  up  in  tliirteen  days;  stand 
good.  June  1,  3  inches  high,  looking  well.  June  15,  G  to  8  inches 
high,  and  stooling  well.  July  1,  10  to  12  inches  high.  July  15,  15 
^  to  18  inches  high,  about  ready  to  head.  August  1,  24  to  30  inches 
high,  and  headed.  August  15,  straw  turning,  grain  in  the  milk. 
September  1,  grain  about  matured,  straw  a  little  green.  The  August 
frosts  did  not  seem  to  affect  this  plat.  The  crop  was  cut  to  feed  as 
sheaf  oats.  They  were  well  filled,  heavy,  and  made  first-class  feed. 

H.  Doc.  421,  58-3 - 21 
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^Yl\eat. — Eomnanian  spring,  seeded  April  30  on  old  and  new 
ground,  coming  up  in  thirteen  days;  stand  good.  Julj^  1,  inches 
high,  looking  good.  June  15,  6  to  10  inches  high,  and  stooling  some 
on  the  old  ground.  July  1,  average  12  inches  high.  July  15,  18 
inches  high,  heading.  August  1,  best  30  inches  high,  a  little  thinner 
on  the  ground;  heads  small,  beginning  to  fUl.  August  15,  straw 
turning,  heads  well  filled.  Grain  frosted  August  IT.  Cut  for  hay 
September  1.  The  old  ground  produced  about  40  per  cent  more  feed 
stuff  than  the  neAv. 

Another  plat  Avas  seeded  May  5,  in  hand  drills,  and  half  the  plat 
fertilized  Avith  fish  guano  at  the  rate  of  500  pounds  per  acre,  being- 
drilled  in  AA’ith  the  seed  in  one  application;  coming  up  in  eleA^en 
days,  stand  good.  June  1,  3  to  4  inches  high.  June  15,  9  inches  high, 
stooling  Avell  and  looking  fine  AAdiere  fertilized;  unfertilized  6  inches 
high  and  stooling  A^ery  little.  July  1,  best  15  inches  high;  unferti¬ 
lized,  8  inches  high.  July  15,  24  indies  high  on  fertilized  jiortion, 
and  just  begun  heading;  unfertilized  12  inches  high,  not  heading. 
August  1,  a  Average  42  inches  high,  and  quite  thiclc  groAvth  on  fertilized 
ground;  just  beginning  to  fill;  unfertilized  30  inches  high,  thin  on 
the  ground,  grain  a  little  more  advanced.  August  15,  straw  turning, 
grain  tAvo-thirds  filled,  heads  large.  Grain  frosted  August  IT.  StraAV 
quite  green  and  sappy  yet.  September  1,  crop  cut  for  hay. 

Another  plat  Avas  seeded  May  T  on  old  ground  Avith  seed  drill, 
coming  up  in  eleven  days;  stand  very  good.  June  1,  3  inches  high. 
June  15,  T  to  8  inches  high  and  stooling  some,  looking  fine.  July  1, 
best  13  inches  high.  July  15,  18  to  20  inches  high,  about  heading. 
August  1,  in  full  head  24  to  40  inches  high,  grain  just  beginning  to 
fill.  August  15,  straAV  turning,  grain  three-fourths  filled.  Grain 
frosted  August  IT.  StraAV  quite  green  Avhen  cut  September  1  for 
haA^  This  x^iat  j)roduced  a  good  a  Average  cro^)  of  hay. 

Dufierin  spring  Avheat,  seeded  May  4,  in  hand  drills  and  half  the 
X^lat  fertilized  Avith  fish  guano  at  the  rate  of  500  j^ounds  x^er  acre  in 
one  ax^x^lication,  coming  in  eleA^en  days;  stand  good.  June  1, 
4  to  5  inches  liigh.  June  15,  11  inches  high  and  .stooling  ay  ell  AAdiere 
giujiio  Avas  used ;  unfertilized,  8  inches  high,  stooling  A^ery  little. 
July  1,  best  22  inches  high;  unfertilized,  IT  inches  high.  July  15, 
30  to  36  inches  high  Avhere  fertilizer  Avas  used;  unfertilized,  18  to 
22  inches  high ;  both  heading.  August  1,  48  inches  tall,  in  full  head 
and  grain  filling  on  fertilized  x^ortion;  unfertilized,  36  to  42  inches 
tali,  grain  about  the  same.  August  15,  straAv  turning,  grain  three- 
fourths  filled.  Grain  frosted  August  IT.  StraAA^  quite  green  yet, 
Sexitember  1,  Avlien  cut  for  hay.  This  x^lat  x^roduced  a  A^ery  heai^y 
crox)  of  straAv. 
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Clyncloii  spring  yrheat,  seeded  and  fertilized  as  above,  May  1, 
coining  up  in  twelve  days;  stand  good.  June  1,  2  to  4  inches  high; 
a  marked  difference  where  guano  vras  used.  June  15,  T  to  8  inches 
high  and  stooling  well  Avhere  guano  was  used;  unfertilized,  4  to  5 
inches  high,  not  stooling,  looking  bad  compared  to  that  fertilized. 
July  1,  best  12  to  16  inches  high;  unfertilized,  8  to  11  inches  high. 
July  15,  22  inches  high  where  fertilizer  was  used;  unfertilized,  18 
inches  high;  both  about  ready  to  head.  August  1,  40  inches  high, 
headed  and  thick  on  the  ground  where  fertilized;  unfertilized,  24 
to  28  inches  high,  quite  thin  on  the  ground,  grain  not  quite  so  far 
advanced.  xVugust  15,  straw  turning,  grain  two-thirds  filled,  heads 
large.  Grain  frosted  August  IT.  Straw  yet  quite  green,  September 
1,  when  cut  for  ha}^  This  plat  made  a  heavy  crop  of  straw. 

Harold  spring  wheat,  seeded  May  4  and  fertilized  as  above  plats, 
coming  up  in  eleven  days;  stand  good.  June  1,  3  to  5  inches  high; 
fertilized  portion  much  ranker  growth  and  better  color.  June  15, 
best  11  inches  high  and  stooling  well;  unfertilized,  6  to  8  inches 
growth,  stooling  very  little.  July  1,  best  8  inches  high;  unfertil¬ 
ized,  12  to  18  inches  high.  July  15,  best  24  inches  high;  unfertilized, 
18  to  20  inches  high;  both  about  headed  out.  August  1,  38  to  40 
inches  high  and  very  thick  on  the  ground  fertilized,  grain  just  begin¬ 
ning  to  fill.  August  15,  straw  turning,  grain  nearly  filled,  heads 
good  size.  Grain  frosted  August  17 ;  straw  very  sappy  yet.  Sep¬ 
tember  12,  crop  cut  for  hay. 

Plumper  spring  wheat,  seeded  May  5  and  fertilized  as  above  plats, 
coming  up  in  twelve  da^^s;  stand  good.  June  1,  4  to  5  inches  high, 
July  15,  9  to  10  inches  high  and  stooling  well  where  fertilized;  7 
to  8  inches  high  and  stooling  a  little  on  the  unfertilized  portion; 
looking  better  than  other  unfertilized  plats.  July  1,  best  17  inches 
high;  unfertilized,  12  inches  high.  July  15,  best  24  to  30  inches  high 
and  begun  heading;  unfertilized,  18  to  20  inches  high,  heading. 
August  1,  best  44  inches  tall  and  thick  on  the  ground;  unfertilized, 
33  inches  high,  a  little  thin  on  the  ground.  On  both  the  grain  was 
just  beginning  to  fill.  August  15,  straw  turning,  grain  half  filled. 
Grain  frosted  August  17 ;  straw  green  yet.  September  1,  cut  for  hay. 
This  plat  produced  a  heavy  crop  of  straw. 

Ladoga  spring  Avheat,  seeded  May  5  and  fertilized  as  above  plats, 
coming  up  in  twelve  days;  stand  good.  June  1,  4  inches  high,  look¬ 
ing  Avell.  June  15,  8  to  10  inches  high  and  stooling  well  Avhere 
fertilized ;  that  unfertilized  was  looking  well,  but  a  noticeable  differ¬ 
ence.  July  1,  best,  15  inches  high;  unfertilized,  10  to  12  inches  high. 
July  15,  best,  22  inches  high;  unfertilized,  20  inches  high,  about  head¬ 
ing.  August  1,  42  inches  high  and  thick  on  the  ground  fertilized. 
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grain  just  beginning  to  fill;  unfertilized  a  little  thinner  and  some 
shorter  straw,  but  less  difference  than  on  any  other  plat  tested  with 
the  fertilizer.  August  15,  straw  turning,  grain  two-thirds  filled, 
heads  large.  Grain  frosted  August  IT.  StraAV  yet  green  September 
1.  This  made  a  very  heavy  crop  of  straw ;  cut  for  hay  September  1. 

Eussian  (Orenburg)  spring  wheat,  seeded  May  15,  and  fertilized 
as  above  plats,  coming  up  in  eleven  days;  stand  good.  June  1,  3  to 
5  inches  high,  looking  much  better  where  fertilized.  June  15,  T  to 
9  inches  high,  stooling  well  and  looking  fine  where  guano  was  used; 
unfertilized,  5  to  7  inches  high  and  stooling  very  little.  July  1,  best, 
IG  inches  high;  unfertilized,  8  inches  high.  July  15,  22  inches  high, 
about  heading;  unfertilized,  12  to  14  inches  high.  August  1,  best, 
40  inches  high  and  thick  on  the  ground;  unfertilized,  24  inches 
high,  quite  thin  on  the  ground,  grain  just  beginning  to  fill.  August 
15,  straw  turning,  grain  two-thirds  filled.  Grain  frosted  August  17. 
September  1,  straw  yet  green.  Heavy  crop  of  straw  cut  for  hay. 

Komanow,  first  importation,  seed  from  Sitka,  crop  1900,  seeded 
May  5  in  hand  drills,  a  very  small  portion  being  fertilized  with  guano 
and  a  small  portion  Avith  ashes.  The  ashes  made  no  Ausible  difference 
in  the  groAvth  or  advancement;  probably  not  enough  was  used; 
coming  up  in  eleven  days.  June  1,  3  to  4  inches  high,  all  looking 
good,  seeded  very  thin,  seemingly  eA^ery  grain  came.  June  15,  6  to  7 
inches  high,  stooling  some  and  looking  well;  Avhere  guano  was 
used,  7  to  8  inches  high,  stooling  Avell.  July  1,  10  indies  high  on  the 
unfertilized,  14  inches  high  Avhere  guano  Avas  used.  July  15,  15 
inches  high  wdiere  no  fertilizer  Avas  used,  24  inches  high  where 
guano  Avas  used;  both  about  heading.  August  1,  24  inches  tall  Avith- 
out  fertilizer,  38  to  40  inches  tall  AAdiere  guano  Avas  used;  both  full 
headed  and  grain  just  beginning  to  fill.  August  15,  straw  beginning 
to  turn,  grain  about  tAvo-thirds  filled.  Grain  frosted  August  17. 
No  visible  difference  in  the  degree  of  ripeness;  heads  were  much 
larger  and  grain  Avell  stooled  Avhere  guano  Avas  used.  The  straw  was 
cut  for  hay  September  1,  yet  quite  full  of  sap. 

Another  plat  Avas  seeded  in  hand  drills  May  14  Avhere  brush  had 
been  burned  the  A^ear  previous.  As  requested,  I  gaA^e  the  variety 
special  attention.  This  came  up  in  ten  days.  June  1,  3  inches  high, 
looking  good.  June  15,  0  to  9  inches  high  and  stooling  Avell.  This 
was  also  seeded  A^ery  thin,  but  stooled  out  to  be  quite  thick  on  the 
ground.  July  1,  12  to  14  inches  high,  looking  fine.  July  15,  18 
inches  high,  about  ready  to  head.  August  1,  36  inches  high,  Avell 
headed  out;  some  smut  appeared.  August  15,  straAV  turning  fast, 
heads  large  and  Avell  filled,  grain  about  in  the  dough.  Grain  frosted 
August  17.  StraAV  did  not  seem  to  ripen  much  after  this  frost. 
The  crop  cut  for  hay  later.  This  variety  Avas  the  farthest  advanced 
of  all  the  spring  Avheats  Avhen  the  killing  frost  came. 
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Pererodka  spring  wheat,  seeded  May  5  and  fertilized  as  above 
plats,  coming  np  in  eleven  days;  stand  good.  June  1,  4  to  5  inches 
high.  June  15,  7  to  9  inches  high,  stooling  Avell  and  looking  fine 
where  fertilized;  unfertilized,  G  to  7  inches  high  and  looking  fairly 
well.  July  1,  best,  15  inches  high;  unfertilized,  12  inches  high. 
July  15,  best,  28  inches  high,  about  heading;  unfertilized,  20  inches 
high,  heading.  August  1,  42  inches  tall  and  thick  on  the  fertilized 
ground,  grain  just  beginning  to  fill;  unfertilized,  36  inches  high, 
some  thinner  on  the  ground,  grain  slightly  advanced.  August  15, 
straw  turning,  grain  about  two-thirds  filled;  unfertilized,  a  little 
advanced.  Grain  frosted  August  17,  heads  large.  September  1, 
straw  yet  quite  green.  The  plat  made  a  heavy  crop  of  straw. 

Kubanka  spring  Avheat,  seeded  Ma}^  6,  and  half  the  plat  ferti¬ 
lized  as  above  A^ariety,  coming  up  in  tAveh’e  days;  stand  good.  June 
1,  4  to  5  inches  high;  a  little  better  Avhere  guano  Avas  used.  June  15, 

7  to  9  inches  high,  stooling  Avell  and  looking  fine  Avhere  fertilized; 
other  portions  5  to  7  inciies  high,  stooling  A^ery  little.  July  1,  best  14 
inches  high;  unfertilized,  10  to  11  inches  high.  July  15,  best  28 
inches  high,  heading;  unfertilized,  18  inches  high,  just  beginning 
to  head.  August  1,  46  inches  high  and  thick  and  even  Avhere  ferti¬ 
lized,  grain  begining  to  fill;  unfertilized,  38  inches  tall,  thinner  on 
the  ground,  grain  about  the  same.  August  15,  straAV  turning,  grain 
about  tAvo-thirds  filled;  unfertilized,  a  little  advanced.  Grain 
frosted,  August  17.  September  1,  straAV  sufficiently  matured  to  make 
good  hay. 

Russian  spring  Avlieat,  No.  2955,  seeded  May  6,  and  half  the  plat 
fertilized  as  above  A^arieties,  coming  up  in  tAvelve  days;  stand  very 
thin,  seed  evidently  poor.  June  1,  3  to  4  inches  high,  looking  good. 
June  15,  5  to  8  inches  high;  no  apparent  difference  from  unferti¬ 
lized.  July  1,  12  inches  high  Avhere  fertilizer  Avas  used;  unferti¬ 
lized,  8  inches  groAvth.  July  15,  best  20  inches  high,  signs  of  head¬ 
ing;  unfertilized,  16  inches  high.  August  1,  best  36  inches  high, 
quite  thick  on  the  ground,  heading;  unfertilized,  26  inches  high, 
some  thinner,  heading.  August  15,  grain  half  filled,  straAV  quite 
green,  some  heads  blighted.  Grain  frosted  August  17.  September  1, 
straAV  yet  green,  cut  for  hay. 

Karkhov  Avinter,  seeded  Vvith  seed  drill  August  11,  1903,  coming 
up  in  ten  days.  Stand  good,  but  the  groAvth  Avas  not  sufficient  by 
Avinter  to  stand  the  extreme  cold.  Fully  90  per  cent  Avas  winter- 
killed.  What  liA'ed  through  Avas  very  Aveak  and  shoAved  no  signs  of 
groAvth  until  May  5.  The  snoAV  Avas  off  the  plat  April  20.  June  1, 
4  inches  high,  stooling  some,  and  looking  good  in  spots.  June  15, 

8  to  10  inches  groAvth,  jointing.  July  1,  12  to  15  inches  high,  sign  of 
heading.  July  15,  18  to  20  inches  high  and  heading.  August  1, 
blooming.  August  15,  grain  nearly  filled,  some  heads  Avell  filled, 
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straw  jet  veiy  green.  Grain  frosted  August  IT.  Strav/  had  not 
fully  matured  when  cold  weather  came.  This  grain  was  seeded  too 
late.  This  season  our  winter  wheat  was  seeded  about  thirty  days 
earlier,  and  as  the  season  closes  the  ground  is  a  carpet  of  green. 

Bi/e. — Excelsior,  seeded  August  11,  1903,  in  hand  drills,  coming 
up  in  ten  days;  stand  poor.  Only  a  small  percentage  stood  the 
winter  and  started  very  slow  in  spring.  June  1,  stooled  some  and 
jointing,  10  inches  high.  June  15,  18  inches  high  and  heading. 
July  1,  36  inches  high,  headed.  July  15,  40  inches  high,  passing  from 
the  bloom.  August  1,  grain  half  formed,  some  heads  blighted. 
August  15,  the  few  good  heads  left  nearly  filled.  Grain  frosted 
August  IT.  The  straw  did  not  mature  fully. 

Ilussian  winter.  No.  2961,  seeded  as  above  August  11,  coming  up 
in  ten  days;  very  little  stood  the  winter.  The  little  that  lived 
through  came  very  slowly  in  the  spring.  June  1,  6  to  8  inches  high, 
stooled  some,  and  jointing.  June  15,  16  inches  high.  July  1,  24  to 
30  inches  high,  heading.  Jidy  15,  30  to  40  inches  high,  not  bloomed 
yet.  August  1,  just  beginning  to  fill.  August  15,  grain  nearly 
filled,  some  heads  blighted.  Grain  frosted  August  IT.  Straw  still 
green  and  did  not  full}^  mature. 

Winter,  No.  5903,  seeded  August  11,  coming  up  in  ten  days,  stand 
poor  and  much  of  it  winterkilled.  June  1,  8  inches  high,  stooled 
some,  and  jointing.  June  15,  16  inches  high.  July  1,  24  to  36  inches 
high,  heading.  July  15,  40  to  48  inches  tall,  not  bloomed.  August 
1,  beginning  to  fill.  August  15,  grain  about  half  filled,  some  heads 
blighted.  Grain  frosted  August  IT.  StraAV  did  not  fully  mature 
until  cold  vreather. 

Schlansted  Avinter,  seeded  August  11,  coming  up  in  ten  days.  Only 
a  small  percentage  came,  and  all  Avas  Avinterkilled. 

Like  the  Avinter  vdieat,  I  am  conAunced  that  the  rye  Avas  seeded  too 
late  to  get  Avell  enough  started  to  stand  the  cold  Avinter.  The  Avinter 
rye  this  season  Avas  seeded  a  month  earlier  than  last  year.  At  the 
close  of  this  season  it  shows  a  rich  carpet  of  green. 

Russian  Spelt  No.  2T89,  seeded  May  6  in  hand  drills,  and  half  the 
plat  fertilized  with  the  guano  at  the  rate  of  500  pounds  per  acre, 
coming  up  in  tAvelA^e  days.  Only  a  few  seeds  came.  June  1,  4  to  5 
inches  high.  June  15,  T  to  8  inches  high ;  no  aj^parent  difference 
from  unfertilized.  July  1,  12  inches  high;  slightly  better  Avhere  fer¬ 
tilized.  July  15,  15  inches  high.  August  1,  28  inches  high;  head¬ 
ing.  August  15,  36  inches  high;  grain  just  beginning  to  form. 
Grain  frosted  August  IT,  straAv  did  not  mature.  Cut  green  about 
September  15  for  hay,  and  cured  Avith  difficulty. 

Yaraslof  spring  Emmer,  seeded  May  6  and  fertilized  as  other 
plats,  coming  up  in  tweh'e  days;  stand  good.  June  1,  3  to  5  inches 
high ;  doing  much  better  Avhere  fertilized.  June  15,  T  to  9  inches  high, 
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stooling  well,  and  looking  fine  where  fertilized  ;  5  to  7  inches  high  on 
other  portions.  July  1,  best  12  to  Id  inches  high;  unfertilized,  9  to 
10  inches  high.  July  15,  best  20  to  22  inches  high,  an  occasional 
head  appearing;  unfertilized,  12  to  Id  inches  high.  August  1,  d2 
inches  high,  thick  and  even  on  fertilized  ground,  headed,  but  young; 
unfertilized,  22  inches  high,  much  thinner  on  the  ground,  headed 
about  the  same.  August  15,  straw  beginning  to  turn,  grain  about 
half  filletl.  Grain  frosted  August  17.  Straw  kept  green  all  fall. 
Cut  green  for  hay. 

Uba  spring  Emmer,  seeded  May  G,  and  half  the  plat  fertilized  as 
the  other  varieties,  coming  up  in  twelve  days;  stand  good.  June  1, 
3  to  5  inches  high,  all  looking  good;  some  better  where  fertilized. 
June  15,  8  to  9  inches  high,  well  stooled,  and  looking  fine  where  guano 
was  used;  unfertilized,  6  to  8  inches  high,  looking  well.  July  1,  best 
13  inches  high;  unfertilized,  9  to  11  inches  high.  July  15,  18  to  20 
inches  high  on  the  fertilized  ground,  no  signs  of  heading;  other  por¬ 
tions  11  to  18  inches  high.  August  1,  best  3G  inches  high,  very  thick 
and  even  over -the  ground,  heads  just  out;  unfertilized,  28  to  32  inches 
high,  not  so  thick  on  the  ground,  heads  out  the  same.  August  15, 
grain  two-thirds  filled.  Grain  frosted  August  IT.  Straw  kept  green 
all  fall.  Cured  for  hay  with  some  difficulty. 

Biich'ii'lieat. — Silver  Hull,  seeded  May  18,  in  hand  drills  and  half 
the  plat  fertilized  with  gnano  as  other  plats,  coming  up  in  fourteen 
days;  stand  fair.  June  1,  coming  up.  June  15,  2  inches  high, 
third  leaf  set.  July  1,  1  to  5  inches  high;  much  ranker  where  guano 
was  used.  July  15,  10  to  12  inches  high,  bloom  setting.  August  1, 
30  inches  high,  well  stooled,  and  covered  with  blossoms;  unfertilized, 
about  half  as  good.  August  15,  frost,  somewhat  injured.  Frost 
August  17,  killed  all  the  buckwheat. 

Finnish,  a  few  plants  came  volunteer  where  it  was  grovm  last 
season.  These  scatterings  plants  made  a  good  growth  and  bloomed 
by  Juljs  1.  The  August  frosts  killed  every  plant. 


GRAIN  HAY. 

The  following  table  gives  the  amount  of  hay  grown  per  acre,  this 
season  on  second-5uar  ground,  with  and  without  fertilizing.  The 
plats  tested  were  30  feet  square  to  each  variety.  One-half  of  each 
plat  was  fertilized  with  fish  guano  at  the  rate  of  500  pounds  per  acre. 
The  crop,  when  cured  sufficiently  for  storing,  was  carefully  vuighed 
and  figured,  deducting  25  per  cent  to  make  sure  of  final  shrinkage. 
The  tract  where  these  experiments  were  carried  on  is  light  soil,  and 
proved  to  be  very  poor.  Unfertilized  ground  the  same  age  in  other 
parts  of  the  station  produced  equally  as  much  as  many  of  these 
fertilized  plats. 
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'Yield  of  grain  hay  on  second-year  ground  tvWi  and  icithoiit  fertilizers. 


Variety. 


Romanow  spring  wheat . 

Pererodka  spring  wheat . . 

Russian  (Orenburg)  spring  wheat. 

Kubanka  spring  wheat . . . 

Dulferin  spring  wheat . . 

Ladoga  spring  wheat . 

Harold  spring  wheat . . 

Plumper  spring  wheat. . . . . . 

Glyndon  spring  wheat . . 

Romanow  spring  wheat . . . . 

Lapland  barley . . . . 

Manchuria  barley . . . 

Manshury  barley . . . 

Finnish  barley  No.  0175. . . 

Burt  Extra  Early  oats . . . 

Sixty-day  oats _ 

Duppaur  oats  . . . 

Finnish  Black  oats _ _ 

No.  2800  oats . . . 

Excelsior  winter  rye . . . . 

Uba  spring  Emmer . . . . 

Yaraslof  spring  Emmer . 


Unferti¬ 

lized. 


Pounds. 

Pounds. 

i,m 

4,237 

1,356 

2,966 

847 

2,373 

1,186 

4,068 

1,271 

5,085 

1,779 

3, 813 

847 

2,343 

1,059 

3,135 

],a56 

4,915 

1,610 

2,373 

1,101 

2,966 

1,525 

3,305 

1,271 

4,746 

1,271 

3,973 

932 

3,262 

1,831 

3,204 

1,907 

3,814 

1,525 

4,237 

763 

3,357 

847 

3,390 

1,221 

3,678 

1,101 

4,152 

Fertilized. 


GRASSES  AND  FORAGE  CROPS. 

Timothy  of  the  1908  seeding  had  made  a  good  heavy  sod.  June 
1,  it  made  good  pasture.  July  1,  heading.  When  matured  it  stood 
8  feet  high  and  reminded  us  of  an  eastern  meadow.  The  crop  Avas 
light.  Seed  matured. 

The  same,  seeded  May  6,  1904,  and  half  the  plat  fertilized  Avith 
guano  at  the  rate  of  500  pounds  per  acre,  coming  up  in  ten  days. 
June  1,  drills  shoAving  a  little  green.  June  15,  14  inches  groAvth 
and  set  thick.  July  1,  5  inches  groAvth.  Jul}^  15,  7  inches  growth. 
August  1,  heading.  September  1,  stems  24  inches  high.  Unfertil¬ 
ized  portion  about  half  the  groAvth. 

Redtop  of  1908  seeding  did  Avell  this  year.  June  1,  afforded  some 
grazing.  Julj^  1,  18  inches  high,  heading.  Seed  about  mature 
August  15.  The  full  groAAdh  was  24  inches  and  quite  thick. 

Brome  grass  of  1908  seeding  Avas  Avell  set  and  made  excellent  pas¬ 
ture  by  the  middle  of  May.  June  1,  6  inches  groAvth.  June  15,  12 
to  18  inches  groAvth.  July  1,  best  80  inches  high,  thick  on  the 
ground.  August  1,  undergroAvth  thick,  20  inches  high;  heads  86 
to  40  inches  high. 

Same,  seeded  Ma}^  6,  1904.  Half  the  plat  fertilized  as  the  tim- 
oth}^  coming  up  in  tAveh^e  days.  June  1,  1  inch  growth.  June 
15,  8  to  4  inches  groAAdh,  set  thick.  July  1,  6  to  7  inches  growth. 
August  1,  heading,  looking  fine.  September  1,  18  inches  high  Avhere 
fertilized;  12  inches  high  elsewhere. 

Bluegrass,  1908  seeding.  June  1,  shoAving  quite  green,  a  little 
thin.  June  15,  5  to  7  inches  groAvth,  much  thicker.  July  1,  stems 
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18  inches  high,  heading.  July  15,  24  inches  high.  August  15,  seed 
about  mature. 

Orchard  grass,  1903  seeding.  June  1,  showed  quite  green.  June 
15,  3  to  5  inches  growth.  August  15,  ground  well  covered.  A  good 
sod. 

Same,  seeded  May  G,  1904.  Half  the  plat  fertilized  with  guano, 
coming  up  in  eleven  days.  June  1,  drills  showed  a  little  green. 
June  15,  2  inches  growth,  set  thick.  July  1,  5  inches  growth.  July 
15,  8  inches  growth.  August  1,  looking  fine.  September  1,  10  to 
12  inches  high  wliere  guano  was  used;  elsewhere  about  half  the 
growth. 

Meadow  foxtail,  1903  seeding.  June  1,  showed  quite  green.  June 
15,  5  to  7  inches  high,  some  stems  thrown  out,  and  heading.  July 
1,  20  inches  high,  headed.  July  15,  30  inches  high.  August  15, 
seed  quite  mature. 

IMeadow  fescue,  1903  seeding.  June  1,  3  inches  growth.  June 
15,  8  to  12  inches  growth.  July  1,  best  40  inches  high,  heading. 
July  15,  30  to  40  inches  high.  August  1,  in  bloom,  best  48  inches 
tall.  No  seed  matured. 

Same,  seeded  May  G,  1904.  Half  the  plat  fertilized  with  fish 
guano  as  other  varieties.  June  1,  not  up.  June  15,  2  inches  growth. 
July  1,  4  inches  growth.  July  15,  5  inches  growth.  September  1. 
a  good  sod  and  Avell  stooled.  A  few  stems  thrown  out.  No  notice¬ 
able  difference  from  unfertilized. 

Ked  clover,  1903  seeding.  A  few  stalks  lived  through  the  winter. 
June  15,  2  to  3  inches  growth,  with  a  number  of  leaves  and  several 
stems.  July  1,  looking  good,  eluly  15,  G  inches  high.  August  1, 
a  few  plants  in  bloom.  Several  plants  blossomed  late  in  August. 
August  frosts  injured  the  plants  badl}^ 

Same,  seeded  May  19,  1904.  Half  the  plat  fertilized  with  guano. 
Coming  up  in  tAvelve  days.  June  15,  3  leaves  set.  July  1,  looking 
fair.  September  1,  4  to  G  inches  high  and  quite  spread  out,  but 
very  small  for  a  season’s  growth.  The  growth  was  much  better 
where  guano  was  used. 

Aslike  clover,  1903  seeding.  June  15,  a  few  plants  appeared 
small,  but  several  leaves.  July  15,  some  plants  4  to  5  inches  high. 
August  15,  little  more  growth.  Did  poorly  for  tlie  season. 

Same,  seeded  May  19,  1904,  coming  up  in  fourteen  days.  June 
15,  3  leaves  set.  July  1,  making  slow  growth.  July  15,  little  growth. 
Unfertilized  plants  did  the  best,  but  neither  made  much  showing. 

White  clover,  seeded  May  19,  1904,  coming  up  in  twelve  days. 
June  15,  3  leaves  set.  July  15,  showing  quite  green.  September  1, 
a  good  stand,  but  plants  very  small.  The  season  was  evidently  too 
cold  for  all  the  clovers. 
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THE  GARDEX. 

The  season  this  year  proved  veinv  nnfavorable  for  many  hardy 
vegetables  which  were  noted  as  a  success  last  year.  The  precipita¬ 
tion  for  the  growing  season  was  about  G  inches,  but  the  weather  kept 
cool  and  cloudy  so  much  that  the  garden  stuff  came  on  very  slowly. 
The  temperature  reacheci  87°  F.  only  once  during  the  entire  season. 
During  the  month  of  June  the  vrarmest  day  was  7G°  F. 

Cabbage  and  cauliflower  were  started  in  boxes  indoors  in  March. 
Good  plants  set  in  the  open  ground  June  1.  These  made  good-sized 
plants  by  fall  and  some  heads  forming,  but  not  to  siij  lit  for  table 
use,  except  as  greens.  The  cauliflower  formed  tiny  heads  the  size  of 
walnuts. 

Turnips,  radishes,  parsnips,  carrots,  lettuce,  spinach,  cress,  mus¬ 
tard,  and  kale  all  did  about  the  same  as  last  year.  Peas  were 
almost  a  total  failure.  Onions  from  seed  made  very  small  bulbs. 

Earl}^  curled  parsley,  seeded  May  IG.  Only  4  plants  came  up. 
These  jnade  nice  plants. 

Ruta-bagas,  started  in  a  vrarm  frame  early  in  May  and  trans¬ 
planted  to  the  garden  in  June,  made  a  rapid  grov/th.  These  were 
set  12  inches  apart  each  vray.  Late  in  July  the  tops  covered  the 
ground.  September  15,  some  were  pulled,  the  tojis  being  over  2 
feet  long.  The  roots  measured  16  inches  around,  weighing  3  pounds. 
Those  seeded  in  the  open  ground  fell  considerably  short  of  this, 
yet  they  made  a  fair  size  for  table  use. 

Beets,  Golden  Tankard,  made  roots  7  to  10  inches  around.  Crim¬ 
son  Globe,  G  to  9  inches  around. 

Rhubarb  from  seed  last  year  made  good-sized  stalks  this  year, 
and  indicates  that  it  is  well  adapted  to  this  section. 

Broad  AVindsor  beans,  nine  varieties  were  received  and  planted 
srith  care,  after  danger  of  spring  frosts.  Xearly  every  seed  came. 
Each  variety  made  good  plants,  blooming  about  July  15,  pods 
setting  August  15.  Frost  August  5  injured  some.  A  heavy  frost 
August  17  killed  what  had  escaped. 

Potatoes,  Extra  Early  Triumph,  Extra  Early  Ohio,  Hamilton 
Early,  and  Carman  Xo.  3  were  received  through  the  mail  in  fair 
condition.  The  seed  was  divided,  half  being  planted  immediately, 
the  remainder  being  kept  in  warm  moist  soil  about  a  hot  frame  for 
some  days  before  planting.  The  latter  came  up  first  and  as  a  result 
jnade  a  little  better  crop.  Giving  these  varieties  special  attention, 
I  covered  them  with  canvas  when  there  was  any  danger  of  frost.  The 
eyes  planted  were  very  small  and  naturally  the  tops  did  not  get  very 
large.  All  made  a  fair  growth,  however,  and  looked  healthy.  No 
variety  blossomed.  The  tops  froze  late  in  August  under  canvas. 
September  12  the  crop  was  dug  and  put  av:ay  for  seed.  Althougli 
immature  the  tubers  were  from  the  size  of  marbles  to  guinea  eggs. 
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I  had  pounds  of  Burbank  potatoes  shipped  in  from  Valdez  on  the 
late  snow,  costing  $11  at  the  station.  The  smaller  ones  were  planted 
whole  and  the  large  ones  cut  in  half.  These  were  planted  IMay  10. 
The  first  hill  appeared  June  1.  All  up  June  15  and  growing  nicely. 
July  15,  tops  rank  and  large.  Some  in  bloom.  These  potatoes 
were  planted  close  to  the  edge  of  a  bin  ft*  and  escaped  the  early  frosts. 
The  later  frosts  froze  the  vines.  The  yield  was  small,  yet  four  hills 
made  two  good,  iiearty  messes  for  six  people.  The  potatoes  were 
small,  but  (puite  large  enough  for  table  use. 

THE  FLOWER  GARDEN. 

The  flower  garden,  although  much  neglected,  was  a  pleasure  and  a 
scene  of  beauty. 

Pansies  did  well,  blooming  from  August  IT  until  winter  set  in. 

Xemophila,  mixed,  made  a  profusion  of  flowers  through  August 
and  September ;  excellent  for  borders. 

Poppies,  both  the  California  and  mixed,  gave  a  profusion  of  flowers 
for  a  long  period. 

Larkspur  did  well. 

Candytuft,  white  and  purple,  was  very  showy  through  August 
and  September. 

Phlox  blossomed  in  September,  a  bright  red. 

Collinsia  did  well. 

INIignonette  blossomed  in  August. 

Crimson  flax  blossomed  in  August. 

RECOMMENDATIONS. 

I  recommend  as  especially  needed  at  this  station  a  seed  drill  with  fer-’ 
tilizer  attachment,  1  fanning  mill,  1  complete  blacksmithing  outfit, 
1  grain  cradle  with  extra  blade,  and  1  Ifi-inch  breaking  plow  with 
extra  share,  the  John  Deere  brush  breaker  preferred,  with  standing 
cutter  and  gauge  wheel. 

The  question  of  forage  has  been  one  of  the  perplexing  problejns  at 
this  station,  but  I  now  feel  safe  in  recommending  the  starting  of  a  ‘ 
small  dairy  herd.  Reverend  Clevenger,  the  missionaiy,  Avintered  a ' 
milch  COAT  at  Copper  Center  last  ay  inter  on  native  hay  Avith  A^ery  little 
grain.  The  coav  gave  a  good  flow  of  milk  all  Avinter  and  raised  a  fine 
heifer  calf.  ^Ve  paid  Mr.  CieAnnger  $10  a  month  all  A^dnter  and  to 
September  1  for  1  quart  of  millv  a  day.  Mr.  Blix  paid  him  $20  a 
month  for  2  quarts  a  day  during  this  time.  ]Mr.  CleAnnger  said  they 
had  plenty  of  milk  for  their  oAvn  use  and  made  their  oAvn  butter. 

Respectfully  submitted. 

J.  W.  Neal, 

Siiqyerintendent  Gojyi^er  Center  Exferiment  Station. 

Prof.  C.  C.  Georgeson, 

Syeeial  Agent  in  Charge  of  Alaska  Investigations. 
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EAMPAET  STATION. 

Tlie  reservation  at  Rampart  was  made  in  1900,  and  Mr.  Isaac  Jones 
was  left  in  charge.  He  resigned  in  the  fall  of  1901.  Since  that  time 
no  improvements  have  been  made  at  the  station  except  to  cnltivate 
the  patch  of  ground  cleared  by  Mr.  Jones.  The  work  at  the  other  sta¬ 
tions  had  now  j^i’ogressed  so  far  that  it  was  deemed  wise  to  spend 
less  elsewhere  and  more  at  Rampart.  With  a  view  of  developing 
this  station  to  the  extent  our  funds  wdll  permit,  an  equipment  has  been 
purchased  and  sent  up,  and  Mr.  Fred  E.  Rader  was  detached  from 
the  Sitka  Station,  where  he  had  been  assistant  since  the  spring  of 
1900,  and  placed  in  charge  of  the  Rampart  Station. 

Mr.  Rader  left  Sitka  July  7  for  his  new  field  of  work  and  arrived 
at  Rampart  July  29.  When  he  reached  Dawson  he  found  that  no 
b'oat  would  go  down  the  river  for  a  number  of  days,  and  so  rather 
than  waste  his  time  waiting  he  and  two  or  three  other  persons  bound 
down  the  river  purchased  a  small  scow,  in  Avhich  they  drifted  down. 

Mr.  Rader’s  report  has  not  come  to  hand  at  this  writing,  but  I 
gather  the  following  data  from  his  letters:  The  grain  which  was 
seeded  by  Mr.  J.  W.  Duncan  on  the  half  acre  of  cleared  land  was 
very  promising.  The  barley  matured  fully  and  was  cut  August  16. 
The  ground  from  which  it  was  cut  was  spaded  up  at  once  and  seeded 
to  several  varieties  of  winter  wheat  and  rye.  The  oats  also  matured 
a  little  later,  but  the  wheat  was  caught  by  frost  during  the  first  days 
of  September,  before  it  was  ripe,  though  he  thinks  some  of  it  may 
grow. 

Here,  then,  we  have  the  somewhat  remarkable  phenomenon  that  bar¬ 
ley  and  oats  have  matured  this  season  in  latitude  65°  30'  N.,  while  at 
the  Copper  Center  Station,  in  latitude  62°  R.,  these  same  varieties 
Acere  killed.  The  oats  saved — the  Sixty-day,  and  it  Avas  partly  in¬ 
jured — is  earlier  than  any  variety  groAvn  at  Rampart.  In  the  coast 
region  to  the  southernmost  limit  of  Alaska,  in  latitude  55°  FT.,  no 
grain  matured.  It  Avould  be  erroneous  to  infer  that  grain  Avill  do  bet¬ 
ter  in  latitude  65°  X.  than  in  regions  farther  south;  but  it  must  never¬ 
theless  be  noted  that  grain  has  matured  at  the  Rampart  Station  every 
year  from  1901  to  1904,  both  inclusiA^e.  (PI.  XI,  fig.  1.) 

Mr.  Rader  hired  a  couple  of  men  at  $6  a  day  each  and  began  clear¬ 
ing  at  once.  By  September  1  he  had  cleared  24  acres  of  new  ground. 
He  also  built  an  addition  12  by  14  feet  to  an  old  cabin  on  the  reserva¬ 
tion,  and  he  and  his  Avife  Avill  liA^e  there  until  a  better  house  can  be 
provided.  The  implements  purchased  for  the  station  left  Seattle 
about  July  15  and  arrived  safely  at  Rampart  early  in  September,  and 
seed  grain  for  spring  use,  shipped  from  Sitka  in  July,  had  also  arrived. 
We  have  as  yet  no  horses  or  live  stock  of  any  kind  at  this  station,  but 
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Plate  XI. 


Fig.  1.— Fence  Built  at  Rampart  to  Keep  the  Rabbits  from  the  Grain. 


Fig.  2.— View  of  Portion  of  the  Nursery,  Sitka  Station. 
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Mr.  Eader  succeeded  in  hiring  a  team  at  $15  a  day  to  use  in  breaking 
the  newly  cleared  ground.  Eveiything  is  thus  in  readiness,  and  next 
year  we  shall  have  at  least  3  acres  on  which  to  make  further  tests. 
The  clearing  will  be  extended  next  year,  but  it  is  evident  that  with 
labor  at  $6  a  day  and  team  hire  at  $15  a  day  we  shall  be  compelled  to 
make  haste  slowly. 

REPOET  OF  S.  A.  CALDWELL  ON  COOPERATIVE  EXPERIMENTS 

AT  WOOD  ISLAND. 

Wood  Island,  Kadiak,  Alaska, 

September  20^  1901^. 

Dear  Sir:  I  herewith  submit  the  report  of  the  agricultural  work 
and  experiments  for  this  present  year.  The  planting  and  caring  for 
the  crops  were  done  by  Kev.  C.  P.  Coe  until  the  1st  of  August.  At 
this  writing  I  shall  be  unable  to  give  final,  definite  results  in  many 
cases.  Because  of  unfavorable  weather,  the  results  are  far  below  that 
of  former  seasons.  There  has  not  been  a  day  that  the  thermometer 
has  reached  F.  All  the  stable  manure  made  on  the  place  was 
used,  besides  other  fertilizers. 

FIELD  CHOPS. 

Barley. — Five  varieties  of  barley  were  sown  April  18 — Giant 
Beardless,  Silver  King,  Home  Grown,  White  Hulless,  and  Twentieth 
Century.  Made  thin  stands  and  have  grown  to  the  height  of  2  feet, 
with  short,  thick  heads.  The  head  is  long  and  heavy.  There  is  but 
little  difference  in  the  above  varieties,  which  were  sown  on  sandy 
land.  The  Silver  King  takes  the  lead.  All  will  mature. 

Oats. — Several  plats  of  land  were  sown  to  oats,  with  good  results. 
The  stand  was  good  and  grew  to  the  height  of  4^  feet,  with  heads 
6  to  9  inches  long,  well  filled,  but  will  not  mature.  Had  the  weather 
been  more  favorable  the  crop  would  have  been  large.  The  following 
varieties  were  sown:  Salzer,  Prolific,  Big  4  (home  grown).  The 
Big  4  gave  the  best  results. 

Rye. — Spring  home-grown  Marvel  White.  Sown  April  18.  The 
straw  is  4  feet  in  height,  but  the  heads  are  empty.  Will  be  cut  for 
hay. 

Winter  rye  on  poor  sandy  land  made  a  slight  stand  of  2  feet,  with 
short,  emjity  heads. 

Lupine. — Stands  18  inches  in  height,  very  scattering.  Sown  on 
sand  field  which  is  very  poor.  Some  of  the  heads  will  mature. 

Spurry^  elieat^  and  sand  vetch  are  equally  a  failure  on  the  poor 
sand-field.  I  found  one  spot  of  sand  vetch  which  measured  4  feet 
from  the  crown.  It  is  in  bloom  at  this  writing,  but  will  not  mature 
seed. 
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GRASSES. 

Timothy. — A  small  plat  of  timothy  stands  34  feet  high,  with  long, 
full  heads.  Will  3deld  a  heavy  crop  of  hay. 

Clover. — Mammoth  red  was  sown  on  sand  field  April  2G.  Very 
Jittle  can  be  seen  as  a  result. 

A  special  mixture  of  grass  seed  harrowed  in  on  flat,  sandy  land 
with  small  results. 

Phalaris  (grass  seed). — Sown  on  marsh  next  to  lake.  Eesult, 
nothing. 

VEGETABLES. 

Potatoes. — Potatoes  planted  April  15  and  IG  and  on  May  7,  on 
sandy  land,  and  compared  with  other  years,  are  a  failure.  Some 
of  those  planted  in  April  were  just  breaking  ground  on  June  25,  the 
spring  v/eather  was  so  cold. 

Riita-hagas. — Euta-bagas  were  planted  in  old  soil,  vcell  manured, 
but  the  yield  will  be  small.  Some  of  the  largest  measure  5  inches  in 
diameter. 

Onions. — Onions  planted  both  from  sets  and  seed  show  small 
results. 

Lettuee. — Many  varieties  of  lettuce  were  sown  on  Afarch  2G  and 
Alay  G.  Has  not  done  as  well  as  in  former  years.  We  have  a  num¬ 
ber  of  good  heads  at  this  writing. 

Peas. — Peas  have  yielded  a  very  small  crop.  The  varieties  sown 
were  Horsford  and  Prolific. 

Salsify. — Salsify  sown  Alaj^  5.  Eesults  very  small. 

Cress. — Cress  has  been  planted  in  several  places,  but  with  small 
results. 

Radishes. — Eadishes  grew  well  this  year,  being  j^lanted  at  various 
times  during  the  season.  Varieties  as  follov/s:  White,  Black  Spanish, 
Chinese  Eose.  All  did  well ;  some  of  them  measured  3  inches  through 
and  1  foot  long.  Some  of  the  Chinese  radishes  are  4  inches  in  diam¬ 
eter,  but  short.  These  will  become  larger  if  the  weather  holds 
favorable. 

Turnips. — Turnips  are  a  failure.  Ver}^  little  of  the  seed  germi¬ 
nated,  and  those  that  did  produced  very  small  roots. 

Kale. — Kale  2ilanted  in  garden  in  old  soil  well  manured  has  done 
fairly  well. 

Cabljage. — Cabbage  ^^lants  set  June  15  have  large,  broad  leaves,  but 
will  not  head. 

Beets. — Beets  have  not  done  well  this  3mar. 

Carrots. — Carrots  soAved  in  drills  Alarch  2G,  Alay  5.  Many  of  the 
seeds  did  not  germinate.  The  others  are  small.  Some  of  the  largest 
Avould  measure  three-fourths  of  an  inch  in  diameter  and  4  inches  long. 
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FLOWERS  AND  TREES. 

AVe  have  had  the  usual  success  'with  flowers.  Poppies  and  pansies 
iirew  to  a  large  size. 

Kaspberry  and  currant  bushes  planted  Ma}^  2  are  looking  well. 

Two  apple  trees — an  Astrachan  and  a  June  Red — show  a  slight 
growth. 

LIVE  STOCK. 

Xotwithstanding  the  lack  of  proper  facilities  for  taking  care  of 
stock  in  the  winter,  the  animals  came  through  without  loss.  The 
pastures  being  fenced,  kept  them  from  the  cliffs. 

The  cows  have  done  as  well  as  usual.  Three  of  the  five  are  giving 
milk.  For  the  month  of  Juhr  we  received  2,800  pounds  of  milk, 
which  is  fully  as  large  as  during  any  month  of  the- year.  Increase: 
Tliree  calves. 

But  little  profit  was  received  from  the  Angora  goats  this  3"ear. 
Early  in  the  spring  their  fleece  became  loose,  and  a  large  part  of  the 
mohair  was  lost.  However,  -they  did  better  than  last  year  relative  to 
increase,  since  we  have  an  addition  of  four  to  the  flock. 

Relative  to  poultry,  the  hens  and  chickens  have  done  well,  supply¬ 
ing  the  home  with  eggs,  and  a  large  increase  in  chickens. 

The  duck  house  having  been  moved  earl}^  in  the  spring,  the  ducks 
liave  not  laid  eggs,  and  thus  we  have  had  no  increase  with  them.  We 
hope  the}^  may  do  better  another  year. 

The  flock  of  geese,  proving  to  be  all  ganders,  were  slaughtered  for 
the  table. 

S.  A.  Caldwell, 

Acting  Superintendent  Kadiah  Baptist  Orphanage. 

Prof.  C.  C.  Georgeson, 

Special  Agent  in  Charge  of  Alaska  Investigations. 

REPORTS  PROM  SEED  DISTRIBUTION. 

Only  a  few  reports  of  the  results  of  the  seed  distributed  in  coopera¬ 
tion  with  the  Bureau  of  Plant  Industry  have  been  received  at  this 
writing,  and  they  are  for  the  most  part  reports  of  failure,  or  partial 
failure,  caused  by  the  cold,  wet  summer.  Grains  of  all  kinds  were 
almost  total  failures  everywhere.  Potatoes  have  ranged  from  failure 
to  a  fourth  of  a  crop.  It  has  been  too  cold  for  cabbages,  cauliflower, 
and  onions.  Carrots,  lettuce,  radishes,  and  turnips  are  the  only  crops 
which  have  been  generail}^  satisfactory,  and  even  these  liaA^e  been 
partial  failures  in  many  places  vmere  they  generally"  do  well. 

I  submit  also  a  few  of  the  belated  reports  for  1903,  which  have  a 
general  interest. 
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I  would  call  attention  to  the  reports  of  J.  F.  Karshner's  farm,  on 
Baker  Creek,  a  tributary  of  the  lower  Tanana.  One  of  these  is  by 
Mr.  A.  H.  Monroe,  of  Eampart,  and  refers  to  the  season  of  1903,  and 
the  other  is  a  report  for  the  present  season  by  Mr.  Karshner  himself. 
Mr.  Karshner  has  located  a  homestead  near  certain  hot  springs  in  the 
valley  of  Baker  Creek.  He  has  found  that  a  considerable  portion 
of  his  claim  is  a  natural  hotbed,  the  source  of  the  heat  being  pre¬ 
sumably  the  same  as  that  which  keeps  the  springs  hot.  The  possi¬ 
bilities  of  these  unique  conditions  have  not  been  fully  tested,  but  aside 
from  hardy  vegetables  he  has  so  far  succeeded  in  growing  Lima  beans, 
wax  beans,  squash,  and  cucumbers  very  successfully.  A  photograph 
of  the  Lima  beans,  which  unfortunately  is  not  clear  enough  to  repro¬ 
duce  here,  shows  that  they  made  a  splendid  groAvth  and  climbed  to 
the  top  of  tall  poles.  Mr.  Monroe  states  that  he  found  turnips  and 
ruta-bagas  in  the  ground  where  they  grew,  not  frozen,  although  the. 
thermometer  registered  62°  F.  below  zero  at  the  time.  All  Alaska 
gardeners  will  watch  Mr.  Karshner’s  operations  with  interest. 

I  beg  also  to  call  attention  to  the  letter  from  Bev.  John  W.  Chap¬ 
man,  of  Anvik,  as  regards  the  gardens  by  natives  and  whites  at  that 
place. 

T.  H.  Friedler,  Gravina,  Alaska. — I  have  received,  from  time  to  time,  seeds 
from  yon,  and  I  supix)se  you  expect  me  to  report  my  success  in  crops. 

I  have  one-half  acre  under  cultivation.  This  (1903)  was  the  second  year. 
The’ first  year  I  did  not  expect  to  raise  much,  and  raised  less.  This  year  I 
tried  some  manure  experiments.  I  tried  about  all  the  hardy  and  some  half- 
hardy  plants — cucumbers,  beans,  etc.  On  unmanured  land  everything  without 
exception  was  a  complete  failure.  One  patch  on  which  I  put  lime  burned  from 
clam  shells,  at  the  rate  of  1  bushel  to  3  square  rods,  did  not  show  any  improve¬ 
ment  at  all.  I  think  the  lime  is  slow  in  acting  on  account  of  not  being  burned 
enough.  I  am  not  a  limekiln  man ;  I  do  not  know  how  to  best  burn  this  lime. 
I  built  a  pile  of  logs  and  put  the  shells  on  top,  and  then  more  logs  and  more 
shells,  and  then  set  it  on  fire.  But  the  shells  packed  together  and  did  not  get 
hot  enough  inside  the  pile. 

Hen  manure  improves  the  land  some,  but  not  near  as  much  as  I  expected.  I 
had  one  patch  on  which  I  put  the  manure  from  100  hens ;  five  months’  gathering 
on  10  rods.  This  manure  was  mixed  with  dry  muck,  and  was  in  the  henhouse 
until  used,  and  had  no  cutworms.  Radishes,  turnips,  and  cabbage  did  fairly 
well.  The  rest  of  the  things  were  a  failure.  But  eveiwthing  did  better  than 
on  unmanured  ground. 

Wood  ashes  put  on  at  the  rate  of  1  bushel  to  2  square  rods  did  better  by  far 
than  either  lime  or  hen  manure.  I  had  only  6  square  rods  of  this,  but  grew 
more  turnips  on  it  than  on  about  35  square  rods  outside  this  plat  that  vcas 
seeded  to  turnips.  I  noticed  that  the  leaves  of  the  turnips  on  the  land  manured 
with  ashes  were  yellow,  and  where  the  hen  manure  was  they  were  dark  green 
and  more  stocky,  but  the  roots  on  the  soil  fertilized  with  ashes  were  three  times 
as  large.  I  had  some  8  inches  in  diameter.  Am  sorry  that  I  did  not  try  more 
of  a  variety  of  plants  on  ashes.  Besides  the  turnips,  I  had  one  hill  of  cucum¬ 
bers,  and  they  were  fine.  On  hen-manured  soil  cucumber  vines  were  only  G  to  8 
inches  long,  with  no  fruit  at  all, 
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In  the  soil  fertilized  \Anth  ashes  I  also  planted  some  soy  beans  I  got  from  a 
friend  in  Slichigan,  hut  they  came  here  too  late.  I  planted  them  some  time  in 
the  latter  part  of  July.  I  do  not  know  the  exact  date.  I  never  expected  any¬ 
thing  to  come  of  them.  They  were  in  a  package  from  New  York,  marked 
“  Early  Soja  Beans.”  Well,  they  grew  24  feet  high,  but  did  not  ripen  seed ; 
were  frosted  October  2 ;  but  they  did  so  much  better  than  I  expected  them  to  da 
in  this  climate  that  I  will  try  them  again.  The  cutworms  got  hold  of  the  beans 
and  a  row  of  parsnips,  both  of  which  were  good.  Early  Red  Valentine  beans 
ripened  seed. 

For  a  long  time  I  did  not  know  what  was  eating  the  plants ;  thought  maybe 
it  was  the  birds,  and  would  sneak  out  in  the  evening  with  a  shotgun,  but  never 
got  a  shot.  One  evening  late  I  noticed  the  worms  and  tried  to  catch  them,  but 
there  were  so  many  I  did  not  make  any  headway,  and  noticing  a  few  very 
prosperous  toads  there  I  spent  an  afternoon  and  caught  all  the  toads  I  could 
find,  about  60,  and  dumped  them  on  the  ground  where  the  worms  were.  They 
fixed  the  cutworms  in  a  hurry,  but  it  was  too  late  as  far  as  the  crop  was  con¬ 
cerned. 

I  sowed  some  winter  wheat  last  fall,  about  2  square  rods,  fertilized  with  ashes 
(very  little),  and  hen  manure  this  spring.  It  made  a  good  stand  and  did  not 
winterkill.  It  got  about  34  to  4  feet  high,  and  v/as  ripe  about  August  10  to  15. 
Was  a  very  good  crop,  and  I  think  we  can  grow  grain  here. 

A  few  scattering  oats  and  barley  grains  that  were  in  the  sacks  used  to  pack 
manure  in  came  up  and  looked  very  good. 

I  intend  to  try  a  sack  each  of  i>otash  and  phosphate  next  year,  also  more  lime. 

IMy  ground  is  about  one-fourth  of  a  mile  from  the  beach,  and  seaweed  is  too 
far  to  pack.  This  ground  is  muck  or  peat.  It  is  something  new  to  me  in  the 
shape  of  soil.  It  seems  to  be  composed  altogether  of  rotten  moss  or  of  other 
vegetable  matter.  It  is  covered  with  from  1  to  4  inches  of  moss,  and  has  quite  a 
growth  of  grass  on  it ;  no  timber  except  here  and  there  a  scrubby  black  pine. 
This  muck  is  from  8  inches  to  14  feet  deep,  underlaid  with  a  gravel  formation. 
It  is  full  of  bog  holes  and  quite  wet,  but  on  being  spaded  it  becomes  perfectly 
dry  vsdthout  drainage.  Subduing  this  soil  is  not  what  it  is  cracked  up  to  be 

with  spade  and  hoe.  The  sod  is  tough  and  it  rots  very  slowly.  A  breaking^ 

plow  and  disk  harrow  are  what  it  wants. 

J.  8.  Meatier,  Juneau. — I  do  not  think  it  is  best  to  reix)rt  on  vegetables  this 
season  (1904),  for  everything  is  almost  a  failure.  We  raised  lettuce,  radishes^ 
a  few  carrots  and  cauliflower,  and  about  a  third  of  a  crop  of  potatoes ;  no 
cabbages. 

I  hope  you  know  of  something  that  will  kill  the  cabbage  maggot ;  they  ate 

the  crops  as  soon  as  we  had  a  few  dry  days.  I  tried  everything — potash, 

nitrate  of  soda — but  did  not  seem  to  do  any  good.  There  must  be  something 
that  will  destroy  them.  We  have  another  insect  that  destroys  the  young  plants; 
in  the  hotbeds  in  the  spring. 

Christian  Krogli,  Juneau. — I  received  the  seeds,  for  v»diich  I  am  very  thankful, 
and  I  will  give  you  the  full  account  of  every  variety  grown  during  1904. 

Lettuce,  radishes,  peas,  ruta-bagas,  and  carrots  all  did  well.  Beets  and  tur¬ 
nips  went  to  seed.  Onions  and  parsnips  hardly  came  up.  The  parsnips  came 
up  the  1st  of  September  and  some  did  well.  Carrots  did  the  best  of  all.  Our 
garden  was  the  best  private  garden  here.  It  is  the  first  year  of  cultivation. 

There  is  one  thing  that  troubles  us  greatly  here,  and  that  is  a  small  maggot 
that  destroys  the  roots  of  turnips  and  ruta-bagas.  If  you  can  give  me  any 
advice  how  to  get  rid  of  them  I  will  be  very  thankful  to  you. 
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I  would  like  to  plant  some  gooseberry  and  currant  bushes.  I  have  a  few 
bushes  now,  but  v.'ould  like  to  plant  some  more.  VCill  you  let  me  know  what 
varieties  you  think  will  do  the  best?  I  am  also  thankful  for  the  report  which 
you  sent  me.  Some  one  sent  me  a  few  seeds  not  long  ago,  but  they  are  not  the 
right  kind.  I  would  like  to  ask  you  for  some  potatoes  that  you  think  will  do 
well  in  Ala.ska. 

Some  of  my  carrots  measure  over  inches  across  the  top  and  are  about  5 
inches  long. 

B.  II.  Ilefele,  Skagivay. — I  will  try  to  give  you  an  account  of  the  experiences 
I  had  the  past  season  (1003)  with  the  different  varieties  of  seeds  you  sent  me, 
and  some  seeds  which  I  got  from  Bohemia. 

The  frost  did  not  come  out  of  the  ground  before  the  first  part  of  May.  I 
could  only  plant  the  vegetables  all  out'  by  May  15,  and  then  the  frost  was  not  out 
more  than  12  inches. 

I  raised  a  lot  of  different  plants  in  a  hotbed,  and  planted  the  same  out  in  the 
open  air  about  the  latter  part  of  May.  They  were  red  beets,  onions,  cauli¬ 
flower,  cabbage,  some  virsing  (a  Bohemian  vegetable,  which  heads  like  cabbage, 
but  has  the  taste  of  kale),  and  some  celery.  I  seeded  lettuce  of  three  different 
kinds  in  the  open  ground  and  had  splendid  results.  My  wife  and  I  are  very 
fond  of  lettuce,  and  we  had  it  almost  every  day  from  the  middle  of  June  until 
September,  just  cutting  above  the  root,  and  we  had  a  new  crop  in  tvro  weeks. 
The  red  beets  did  very  well,  and  from  July  until  now  we  have  been  well  supplied ; 
in  addition,  have  about  40  plants  Vv’eighing  in  average  about  2  and  3  pounds,  all 
clean,  and  not  in  the  least  woody.  Broad  Windsor  beans  did  fine,  and  I  had 
quite  a  time  to  stop  them  from  growing,  but  they  never  matured.  I  had  worse 
luck  with  a  row  of  Bayo  (?)  beans.  The  slightest  cold  wind  turns  the  leaves 
black.  Carrots,  turnips,  parsnips,  and  ruta-bagas  did  fine,  but  radishes  were 
terribly  wormy,  so  we  could  not  use  them  at  all.  The  cabbages  and  cauliflower 
were  bothered  with  maggots,  which  ate  the  roots  off  about  1  inch  below  the 
surface.  I  used  air-slaked  lime  with  good  success,  and  my  neighbors  after  me. 
Celery  was  splendid,  and  there  was  none  finer  anywhere. 

I  had  my  ground  all  well  manured  with  horse  manure,  which  was  not  rotted 
enough,  and  we  were  all  troubled  on  this  account  with  a  splendid  crop  of 
weeds,  and  I  had  all  I  could  do  to  keep  them  out  of  the  beds.  I  have  had  the 
ground  in  cultivation  for  four  years  and  have  always  had  plenty  of  manure, 
and  last  summer  a  half  barrel  of  air-slaked  lime. 

I  have  only  the  evenings  for  my  own  use,  so  it  is  pretty  hard  to  do  any 
gardening  for  profit,  but,  in  spite  of  being  very  short  on  time,  I  raised  enough 
tor  our  owm  use  and  some  of  our  neighbors — in  fact,  more  than  my  wife  and  I 
could  consume — from  a  place  about  25  by  50  feet. 

I  am  keeping  also  a  nice  lot  of  chickens,  and  I  made  from  an  average  of  20 
chickens  in  1902  a  very  nice  profit,  getting  about  3,000  eggs  during  the  season, 
besides  the  3mung  chickens  and  fowls  which  I  killed  and  sold.  I  figured  out  to 
have  a  clear  profit  of  $104,  the  feed  being  mostlj^  scraps  from  the  household. 

We  also  had  a  nice  lot  of  flowers — pansies,  mignonette,  asters,  bachelor  but¬ 
tons,  marigolds,  nasturtiums,  geraniums,  pinks,  and  carnations — all  from  seed 
in  open  ground  except  the  first  two  varieties,  which  we  started  in  the  house. 

I  hope  that  these  few  items  will  contribute  to  the  progress  of  vegetable  farm¬ 
ing  in  Alaska. 

II.  D.  Clark,  Skagicay. — Your  letter  of  October  7,  1904,  was  nearly  two  weeks 
in  reacliing  me.  I  hope  this  report  will  reach  you  in  time  for  your  report,  since 
you  desire  it.  I  have  very  little  of  good  to  report  for  Skagway  in  its  vegetables 
and  flowers  this  smar.  Potatoes,  as  a  rule,  were  about  one-fourth  of  a  crop. 
Cabbage  was  practically  a  failure.  A  great  many  of  the  growing  plants  died 
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after  settinjx  out,  either  from  wcrios  or  cold  ^Yeatller.  A  £:reat  many  of  those 
that  lived  liave  failed  to  head.  From  a  2i-ac're  cahhaj^e  i)ateh  we  got  less  than 
2  tons  of  cabbage.  Ileets  are  very  poor,  and  ])arsnips  below  the  average  of  other 
years.  Carrots  are  a  good  crop,  as  a  rule ;  from  one  patch  of  18  square  rods 
we  harvested  2,200  pounds.  Celery  is  also  a  good  crop. 

The  season  has  been  very  drj'  and  cold.  The  flower  gardens  have  had  a  hard 
time.  D.ihlias,  asters,  and  other  dowers  which  have  grown  and  blossomed 
luxuriantly  other  years  have  scarcely  blossomed  at  all  this  year.  We  hope  for 
different  weather  next  sea.son. 

We  find  it  almost  impossible  to  raise  either  turnips  or  radishes  on  account  of 
worms.  Have  you  found  any  means  of  doctoring  them  succes.sfully  ?  We  tried 
a  soa])  and  crude  carbolic-acid  emulsion  with  no  satisfactory  results. 

I  have  bought  Air.  Nicolai's  interest  in  the  Skagway  ranch,  and  am  putting 
up  a  100-foot  forcing  house  and  intend  to  stay  by  the  gardening  business  for  a 
few  years  at  least. 

Rev.  Williani  L.  Carle,  Iloonah. — Aiy  garden  this  year  (1903)  was  the  best  of 
any  year  so  far.  The  following  did  nicely :  Ruta-bagas,  beets,  turnips,  lettuce, 
seed  onions,  radishes,  cabbages,  peas,  rhubarb,  and  carrots.  Beans  did  not  do 
so  well,  as  the  ground  was  so  dry  that  they  were  slow  in  coming  up,  but  we  had 
several  messes.  We  also  had  an  abundance  of  flowers — sweet  alyssum,  candy¬ 
tuft,  poppies,  and  nasturtiums.  I  planted  more  seeds,  but  the  ground  was  so 
dry  that  they  did  not  germinate.  The  past  summer  was  the  driest  ever  known 
here.  But  I  covered  my  garden  heavily  in  the  spring  with  seavreed  and  dug 
it  under  as  best  I  could  with  a  spade ;  result,  the  best  garden  in  spite  of  the 
dj-y  weather.  Aly  largest  cabbages  weighed  0  pounds,  and  ruta-bagas  2  pounds 
each.  Some  of  the  natives  had  ruta-bagas  as  big  as  three  of  mine. 

I  made  a  few  experiments.  I  found  that  rhubarb  grew  three  times  faster 
simply  by  having  a  box  with  top  and  bottom  removed  laid  around  it,  I  began 
with  a  few  plants,  or  rather,  my  wife  did,  while  I  laughed  at  her  for  her 
trouble,  but  I  soon  was  converted  to  the  plan  and  covered  the  whole  number. 
I  also  found  that  to  take  onions  and  cut  off  for  use  all  but  the  center  and  then 
to  plant  the  latter,  gave  nice  tops  very  quickly.  I  planted  potatoes  in  the  house 
and  when  the  plants  had  made  stalks  C  inches  high  I  set  them  out  in  the  garden. 
They  made  nice  potatoes.  I  planted  some  potato  parings,  but  the  ground  was 
so  dry  they  did  not  sprout  for  some  time,  hence  did  not  do  very  well.  But  I 
.judge  that  parings  are  as  good  seed  as  pieces  of  potato. 

I  tried  to  ripen  peas  for  seed,  but  am  not  sure  if  I  succeeded,  but  I  am 
inclined  to  think  that  they  will  grow,  I  had  a  few  potatoes  which  grew 
from  seed  left  in  the  ground  of  last  year’s  crop.  They  did  better  than  those 
planted.  Would  like  to  know  from  others  if  they  plant  Alaska-grown  pota¬ 
toes,  or  import  seed  each  year.  I  believe  some  one  should  develop  an  Alaska 
strain  of  potato. 

I  planted  my  first  garden  Alay  0,  and  had  lettuce  and  radishes  .Tune  SO. 
Alay  25  I  picked  the  first  rhubarb.  I  planted  radishes  again  July  14,  which 
grew  quickly,  and  we  had  great  numbers  to  give  aveay.  AVe  also  gave  away  a 
large  amount  of  lettuce,  and  almost  every  sailor  that  came  into  our  harbor 
carried  away  a  bouquet  of  flowers.  Ruta-bagas,  turnips,  and  cabbages,  etc., 
stayed  in  the  ground  until  October  24.  They  had  been  covered  with  S  inches 
of  snow  in  the  meantime,  ])ut  without  damage. 

Mrs.  J.  Ckivigan,  Yahle:::. — Following  is  my  experience  for  1904  with  the 
seed  which  you  so  kindly  sent : 

Nothing  grows  better  than  kale,  either  Improveti  Siberian  or  Tall  Curled 
Scotch.  Grows  rank  as  often  as  cut ;  winters  v.dthoiit  protection ;  su]')plies 
first  early  greens  in  spring  and  seeds  second  summer.  I  have  never  seen  a 
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worm  in  it  Rhubarb  also  does  well.  My  Champion  riita-bagas,  planted  in 
ISIay,  were  in  September  .5  and  G  inches  through.  Early  Jersey  Wakefield 
cabbage  and  Early  Paris  caiilifiower,  started  in  the  house,  headed  up  pretty 
well,  especially  cabbage.  Beets  and  Scarlet  Horn  carrots  reached  medium 
size.  White  turnips  and  all  radishes  are  subject  to  a  small  maggot.  I  prefer 
small  olive  radishes,  which  grow  quickly ;  if  let  remain  in  the  ground  they 
get  wormy.  I  think  everyone  agrees  that  the  Round  Yellow  turnip  is  far 
better  than  the  White  or  Purple-Top,  as  it  keeps  better,  is  rarely  wormy,  is 
not  peppery  or  watery,  but  crisp  and  sweet,  like  an  apple,  to  eat  raw.  Our 
White  turnips  grow  readily  with  but  little  care  and  reach  a  great  size,  but 
they  are  poor.  Improved  White  Plume  celery  grew  15  inches  high  the  second 
summer.  The  tall  peas  planted  in  rich  soil  ran  all  to  vine  and  the  few  pods 
failed  to  fill  before  frost. 

Of  flowers,  I  find  the  pansies  do  the  best  for  this  rainy  climate — bloom  the 
second  summer.  Shirley  poppies,  fall  sown,  failed  to  come  up;  but  May  sown 
did  well.  Saponaria  and  Collinsia  did  well,  but  Xeranthemum  and  Gail- 
lardia  failed  to  grow.  Sweet  peas  I  have  grown  for  two  summers,  but  they 
are  almost  worthless,  blooming,  if  at  all,  only  a  few  days  before  frost.  Our 
season  is  so  short  here  that  most  annual  flowers  are  not  worth  the  trouble. 
I  think  perennials  are  better. 

A.  Lawson,  Sunrise. — Looking  over  the  weather  reports  you  will  see  that  the 
weather  during  1904  has  been  cold  and  unfavorable  for  agricultural  pursuits. 
I  have  just  dug  my  potatoes  and  find  that  where  I  should  have  had  over  4  tons, 
according  to  the  yield  of  the  three  or  four  previous  years,  I  got  only  about  400 
pounds  salable  tubers,  and,  perhaps,  as  much  more  of  small  ones  fit  only  for 
stock  feed,  scarcely  worth  gathering. 

The  greater  part  of  my  cabbage  and  cauliflower  plants  were  destroyed  by 
rabbits  in  June,  and  what  I  was  able  to  save  have  grown  slower  and  smaller 
than  in  former  years.  All  my  peas  were  a  total  failure,  none  maturing  suffi¬ 
ciently  for  use.  Turnips,  lettuce,  and  radishes  abundant  and  of  good  quality. 
Beets,  carrots,  parsnips,  and  onions  rather  small  but  otherwise  tolerably  good. 

The  winter  wheat  I  planted  last  fall  from  seed  you  sent  grew  very  nicely 
and  headed  out,  but  was  beaten  down  by  the  heavy  rain  that  fell  August  11 
and  soon  began  to  mold  and  rot,  and  so  I  had  to  clear  it  off  the  ground.  The 
rye  grew  very  well  and  was  harvested  September  24.  I  am  now  drying  it  and 
intend  to  use  it  for  seed  next  year. 

I  presume  that  the  weather  has  been  unfavorable  in  other  parts  of  Alaska, 
because  the  natives  informed  me  that  they  never  experienced  such  a  cold  and 
disagreeable  summer  before. 

Dan  Douglieriy,  VyaJc  Bay. — I  am  sorry  to  say  that  my  garden  has  been  a 
total  failure  this  season  (1904),  as  we  had  no  summer.  I  planted  240  iwunds 
of  potatoes  and  will  not  get  back  the  seed.  Not  even  a  radish. 

Capt.  J.  Ducan,  Mme  Harhor,  Herendeeti  Bay. — In  a  previous  letter  I  wrote 
you  that  I  was  not  expecting  a  good  result  of  my  gardening  experiments,  but 
to-day,  alas,  I  regret  to  say  that  it  was  nearly  a  failure.  Was  it  the  gardener’s 
or  the  climate’s  fault?  It  may  be  from  both,  but  I  dare  to  say  that  the  former 
tried  his  best  among  the  numerous  dilflculties  he  encountered,  when,  on  the 
other  side,  the  climatic  conditions,  jointly  with  poor  soil,  offered  a  serious 
obstacle  to  success. 

Circumstances  were  bad.  I  had  first  to  clear  some  brushy,  rocky  ground, 
which  was  a  light  sandy  loam ;  the  mold  part  of  it  was  only  4  inches  thick  and 
when  tilled  the  soil  was  of  poor  quality.  Fertilizers  should  have  been  added, 
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but  I  just  onoiigli  to  make  a  cold  bo<L  I  started  the  work  as  early  as  the 
end  of  April,  when  snow  was  yet  covering  many  places  around. 

A  cold  bed  of  planks  was  placed  against  the  kitchen  wall,  facing  west  expo¬ 
sure,  and  was  filled  with  1  foot  of  manure,  covered  with  8  inches  of  dirt.  I 
had  muslin  sashes  made  to  protect  the  bed  at  night;  this  provcnl  to  be  a  suffi¬ 
cient  protection  against  late  frosts.  In  that  bed  I  sowetl  a  variety  of  vegetables, 
which,  except  cabb.age  and  kale,  grew  very  poorly. 

During  the  first  week  of  May  I  sowed  in  the  garden  (divided  into  beds)  all 
kinds  of  seeds,  which  took  from  fifteen  days  to  one  month  to  sprout.  The 
trouble  starteil  with  ground  squirrels,  which,  ignoring  my  anger,  were  digging 
and  eating  the  lu’ecious  little  sprouts.  Savage  war  was  declared  on  them,  and 
with  guns  and  traps  I  did  exterminate  hundreds  of  them. 

However,  part  of  the  young  plants  were  saved,  and  every  day  I  was  trying  to 
ascertain  an  increase  in  their  size,  but  this  was  in  vain,  for  they  nearly  all  reached 
1  to  3  inches  and  died,  excepting  radishes  and  turnips,  the  latter  growing  as 
large  as  oranges. 

Three  times  I  transplanted  cabbage  and  kale  from  the  cold  bed  in  the  open 
but  every  time  squirrels  vrere  feasting  upon  them.  The  cabbages  that  I  saved 
grew  in  cold  bed,  but  did  not  form  heads.  Kale  also  raised  in  cold  bed 
grew  vigorously. 

Of  flowers,  mignonette,  pansies,  cornflower,  and  ten  weeks  stock  were  in 
bioom  before  killing  frost.  The  others,  like  the  vegetables,  showed  their  leaves 
and  died. 

Now,  about  the  most  interesting  branch  of  agriculture — wheat,  barley,  oats, 
and  potatoes — I  will  inake  a  special  mention.  Wheat  with  difficulty  showed 
itself  with  poorlj"  formed  heads,  and  did  not  mature.  Barley,  though  having 
good  size,  did  not  have  a  chance  to  mature,  and  was  frozen  before  formation 
of  the  kernel.  Oats  were  in  better  shape  than  the  rest,  reaching  3  feet  high, 
with  a  vigorous  growth.  Kernels  were  formed  and  needed  only  a  few  sunny 
days  to  mature,  but  frost  came  instead,  and  everything  was  lost.  On  June  12 
I  planted  some  potatoes  with  manure  underneath,  and  when  frost  appeared  I 
harvested  quite  a  lot  of  small  tubers,  the  largest  being  the  size  of  a  chicken  egg. 

As  a  conclusion,  and  considering  all  phases  of  my  first  experiment,  I  am  induced 
to  believe  that  under  better  circumstances,  and  having  a  three  or  four  years’ 
well-fertilized  soil,  the  chances  to  obtain  some  products  from  the  soil  should  be 
greatly  augmented,  but  I  do  not  think  that  under  such  conditions  a  farmer  would 
make  a  sufficient  living  out  of  the  soil  to  decide  to  live  permanently  in  this 
desolate  part  of  Alaska. 

Having  a  little  part  of  the  seeds  left  I  may  try  again  next  spring,  and  in  that 
case  I  will  have  the  pleasure  to  tell  you  the  result  of  my  second  experiment. 

M.  A.  Davis,  principal  pnhlic  school,  Unalaska. — The  garden  seeds  you  so 
kindly  sent  me  last  spring,  regardless  of  unfavorable  conditions,  did  well  during 
1903  with  few  exceptions.  The  season  was  not  all  that  could  be  desired,  and 
then  we  were  not  prepared  to  phint  them  as  soon  as  they  should  have  been 
planted,  owing  to  ill  health  and  a  change  of  residence  at  planting  time.  How¬ 
ever,  the  lettuce,  kale,  cress,  turnips,  radishes,  spinach,  rhubarb,  asparagus, 
and  parsley  did  very  well.  Next  season  we  can  probably  do  better,  as  we  have 
fenceil  in  a  small  garden,  and  have  put  in  a  generous  quantity  of  barnyard 
manure  in  hea])s  upon  it  for  next  spring. 

Much  of  the  flower  seeds  sent  me  was  given  to  the  natives,  who  take  great 
pride  in  flowei’s.  ;Many  of  the  homes  in  the  village  have  flowers  growing  and 
blooming  from  old  tin  cans,  etc.,  in  the  windows.  Near  the  schoolhouse  is  a 
native  lady  who  has  a  fine  pot  of  nasturtiums  blooming  in  her  front  window. 
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Few  of  these  natives  have  any  relish  for  vegetables,  except  tarnips  and  radishes, 
but  most  of  them  love  flowers. 

Rev.  J.  II.  Sclioeehert,  Quinliagal,  Kuslcokivim  Bay. — Tour  favor  of  March  1, 
referring  to  the  seeds  sent,  came  to  hand  too  late  for  use  this  year,  1904. 
Nevertheless,  we  have  a  blooming  garden,  a  surprise  to  vrhites  and  natives  alike, 
here  on  the  coast  of  bleak  Bering  Sea. 

IVe  sowed  our  seeds  and  planted  the  potatoes  from  May  10  to  30  in  the  gar¬ 
den,  while  the  hothouse  was  planted  much  earlier,  so  that  by  the  middle  of 
May  radishes,  lettuce,  and  cress  were  available  for  table  use. 

You  refer  to  sharing  seeds  with  the  natives.  This  has  alwaj^s  been  done,  the 
natives  can  get  all  the  seeds  needed,  and  the  use  of  tools,  etc.,  from  the  missiou 
at  any  time. 

xVs  I  found  cut  by  past  years’  experience,  when  inquiring  of  said  inhabitants 
“  Why  don’t  you  make  gardens?  ”  their  common  plea  was,  “  We  have  nothing 
to  make  a  fence  to  keep  the  dogs  out.”  Consequently  on  our  return  from  the 
States  we  brought  sufficient  wire  to  make  two  gardens.  In  part  of  one  the 
natives  can  use  all  the  ground  they  want.  At  least  eight  have  small  patches 
of  ground  with  turnips,  radish,  ruta-bagas,  etc.  As  they  were  a  little  slow  about 
getting  started,  the  mission  garden  was  far  ahead  of  theirs.  On  seeing  how 
ours  was  cared  for,  watered  in  June,  Avhich  was  dry,  and  by  giving  them  various 
pointers,  they  began  to  try  to  help  theirs  along.  It  was  a  pleasure  to  see  men, 
women,  and  children  carry  water  to  water  them — ^to  watch  them  daily.  Later 
on  we  had  plenty  of  rain  and  now  things  are  thriving. 

It  surely  is  one  of  the  best  means  to  help  these  people  to  procure  a  living  by 
tilling  the  soil,  and  to  prevent  their  becoming  paupers,  looking  for  rations  from 
the  Government  vrhen  the  game  of  the  country  is  killed  off.  It  no  doubt  will  be 
slow  work  to  see  extensive  gardens  by  them,  yet  wdien  we  remember  how  long  it 
took  the  Indians  in  the  Sta'tes  to  take  to  farming  we  have  every  reason  to  take 
courage.  Yes,  I  venture  to  say  the  Eskimos  will  pick  it  up  more  readily, 
being  of  a  thrifty  nature. 

J.  Hinz,  Of/avil',  Kuskolcivim  River. — Many  thanks  for  the  seeds  you  kindly 
sent  me  this  year,  1904.  I  received  them  at  the  end  of  July  at  Bethel.  Next 
year  we  will  use  the  seeds  here  at  Ogavik  and  report  the  results  to  you. 

During  the  two  years  I  have  been  in  Alaska  I  lived  at  Bethel.  The  gardens 
there  are  pretty  good.  Last  year  we  had  excellent  potatoes,  turnips,  cabbage, 
cauliflower,  and  many  other  vegetables.  The  potatoes  were  far  better  than 
those  we  received  from  San  Francisco.  (PI.  XII,  fig.  1,  show  vegetables  from 
gardens  at  Bethel.) 

They  have  also  been  quite  successful  in  gardening  here  at  Ogavik.  It  seems 
the  soil  is  very  rich.  This  year  the  garden  does  not  stand  so  very  good,  but 
the  vegetables  are  better  than  we  could  expect. 

As  no  missionary  was  living  here  last  year  the  garden  was  not  planted.  This 
3'ear  I  came  up  from  Bethel  on  the  1st  of  June.  With  the  help  of  som^e  natives 
I  prepared  the  ground,  but  it  could  not  be  done  sufficiently.  On  June  3  we 
planted  some  potatoes,  turnips,  carrots,  cabbage,  onions,  radish,  lettuce,  and 
other  vegetables.  After  that  I  left  Ogavik,  and  the  garden  veas  without  care, 
for  the  natives,  too,  left  the  place,  going  to  their  fishing  places.  On  August  3 
I  returned,  and  when  I  saw  the  garden  I  could  scarcely  see  any  vegetables,  for 
grass  and  all  kinds  of  weeds  covered  them.  After  having  been  cleaned,  pota¬ 
toes,  turnips,  and  carrots  recovered  and  grew  nicely,  but  when  the  potatoes 
were  flowering  the  frost  killed  them,  August  26,  They  are  still  in  the  ground, 
also  turnips,  carrots,  and  onions,  which  have  done  pretty  well.  Radishes  were 
already  too  big  and  old  when  we  arrived  here.  The  cabbage — Stone  Mason— 
did  not  head.  At  Bethel  we  had  Early  Jersey  Wakefield,  which  did  very  well. 
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Plate  XII. 


Fig.  1.— Garden  Vegetables  Grown  at  Bethel,  Kuskokwim  River. 


Fig.  2.— Turnips,  Potatoes,  Carrots,  and  Cucumbers  from  J.  F.  Karshner’s  Farm, 

Baker  Creek,  Tanana. 


ALASKA  EXPERIMENT  STATIONS. 


343 


John  IF.  Dohhins,  IS’onie  Cilif. — Many  tlianks  to  you  for  the  garden  seeds, 
which  I  received  February  4,  1904.  In  reply  to  your  request,  I  shall  now 
endeavor  as  briefly  as  possible  to  give  j'ou  a  detailed  account  of  my  experiments 
in  Nome,  .\laska,  since  the  year  1900,  in  growing  vegetables,  flovrers,  and  grasses, 

I  arrived  in  Nome  on  July  28,  1900,  and  I  have  remained  continuously  ever 
since.  I  secured  a  town  lot  50  by  150  feet.  I  bull  I;  a  cabin  and  spaded  up  the 
ground  thorougldy.  r>y  chance,  or  b-j'  hustling,  I  found  a  lady  who  had  one 
package  of  turnip  seed,  one  package  of  beet  seed,  and  part  of  a  package  of  radish 
and  lettuce  seed  mixed.  I  secured  and  planted  these  seeds  on  my  lot.  They 
grew  wonderfully  rapid  and  produced  an  abundant  ci-op.  It  was  a  surprise 
to  everybody  to  see  them  gi’ow  in  Alaska  soil  in  this  northern  latitude.  They 
were  the  first  garden  seeds  planted  in  Nome. 

I  also  bought  and  planted  80  hills  of  potatoes.  The  young  potatoes  developed 
in  size  from  marbles  to  that  of  a  turkey’s  egg.  I  also  planted  50  onion  sets, 
which  grew  almost  beyond  description.  The  result  was  so  satisfactory  that  I 
sent  to  San  Francisco,  Cal.,  for  a  variety  of  garden  seeds,  flower  seeds,  and 
grass  seed  for  the  spring  of  1901.  Most  all  the  varieties,  such  as  radislies, 
lettuce,  peas  in  three  varieties,  beets,  onions,  cabbage,  spinach,  kale,  parsley, 
cauliflower,  carrots,  parsnips,  celery,  etc.,  made  a  rapid  and  enormous  growth. 
I  used  and  gave  away  to  the  amount  of  about  $75  worth  of  vegetables  and 
flowers  to  visitors  who  called  to  see  the  Alaska  garden,  as  they  called  it.  The 
plants  from  California  seed  will  not  or  did  not  reproduce  and  mature  seed. 

To  fully  determine  if  any  seeds  would  mature  in  this  climate  I  sent  to  New 
York  and  Detroit,  Mich.,  for  seeds  for  1902.  The  result  was  far  better  than 
from  the  California  seed,  but  only  peas,  spinach,  French  mustard,  and  radish 
seed  matured. 

All  experiments  thus  far  were  in  the  open  air.  Beginning  as  soon  as  the 
ground  could  be  worked  in  the  spring,  I  prepared  the  ground  in  many  ways. 
In  some  cases  I  used  stable  manure  and  native  tundra ;  in  other  cases,  sand, 
manure,  and  tundra  ;  in  some  cases,  wood  ashes  and  black  sand ;  in  some  cases, 
slaked  lime  and  native  tundra,  and  in  some  cases  an  intermixture  of  all ;  but  in 
each  case  the  result  Avas  good.  I  used  pure  spring  Avater  from  the  Nome  City 
Avaterworks,  through  iron  pipes. 

Early  York  cabbage  made  some  heads  of  good  size,  firm  and  crisp ;  price  in  the 
Nome  market,  25  cents  per  iwund,  and  ready  sale.  I  used  and  gave  away  to 
Aisitors  fully  one-half  of  the  experimental  crops  to  encourage  an  interest  in  gar¬ 
dening  and  sold  $155  Avorth  off  a  lot  50  by  150  feet  for  tb.e  year  1902.  I  have 
bought  another  50  by  150  feet  adjoining  the  first  one,  and  built  a  hothouse  for 
the  forcing  of  plants — not  in  the  old-fashioned  AAmy,  but  by  electricity — for  the 
5  ear  1903-4. 

I  have  been  corresponding  with  many  reliable  seed  groAAmrs  in  the  States — 
AA  itli  some  in  Washington,  D.  C.,  Avith  yourself,  and  Avith  others  elseAvhere — and 
have  obtained  many  reliable  iwinters,  information,  and  varieties  of  domestic 
and  foreign  seeds  and  grasses.  I  have  procured  several  varieties  of  floAver  and 
grass  seed  from  Noinvay  and  SAveden,  Avhich  have  groAvn  well  this  year  (1903). 
I  also  i:»l anted  red  clover,  Avliite  clover,  timothy,  redtop,  bluegrass,  orchard  grass, 
hiAvn  grass,  and  millet  seed  in  many  kinds  of  soil,  eA^ery  one  of  Avhich  greAV  rap¬ 
idly,  and  the  result  Avas  entirely  satisfactory,  especially  red  clover,  timothy,  and 
Noi-Avay  grass,  Avhich  Avill  average  from  2  to  3  feet  in  height  and  yield,  I  think, 
from  11  tons  to  3  tons  per  acre  Avith  ordinary  conditions.  Hay  (timothy) 
shipped  to  Nome  is  uoav  selling  for  $50  per  ton. 

I  have  a  Avater  pipe  laid  through  the  center  of  my  experiment  ground  con¬ 
nected  with  the  city  Avaterworks,  Avhich  supplies  Avater  perpetually  during  the 
spring,  summer,  and  fall  months.  It  cost  me  $100  for  the  pipe  and  labor  of  con- 


344 


REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


striicting  it  and  $10  per  month  for  the  use  of  the  water  continuously.  I  have  a 
65-foot  liose  and  two  faucets  so  arranged  as  to  spray  on  water  rapidlj^  or  at 
leisure. 

The  experiments  and  results  I  have  thus  far  shown  have  created  in  the  minds 
of  many  of  the  Nome  residents  an  interest  in  beautifying  their  homes  by  plant¬ 
ing  vegetable  and  flower  gardens.  A  nnmher  of  small  gardens  were  planted, 
with  successful  results  in  many  instances. 

The  vegetable  seeds  I  planted  for  the  year  1903  are  as  follows : 

Radish — Long  Scarlet,  Small  Round  Scarlet,  Half  Long  Purple,  Black  Span¬ 
ish,  and  Snow  White.  Ix)ng  Scarlet  and  Long  White  were  the  choice ;  they  sold 
for  50  cents  per  dozen.  Lettuce — Grand  Rapids,  California  Cream,  and  Han¬ 
son  ;  Grand  Raihds  the  choice ;  25  cents  per  dozen.  I  sold  400  dozen  lettuce 
plants  at  25  cents  per  dozen  and  100  dozen  radish  at  50  cents  from  G  beds  of 
8  by  8  feet.  Cauliflower — One  small  package  of  seed  produced  about  150  strong, 
healthy  plants.  They  made  an  enormous  growth,  but  only  2  heads  formed, 
transplanted  late  on  account  of  a  cold,  late  spring.  Sold  for  chicken  feed. 
Cabbage — Early  Dwarf  York  was  propagated  by  electricity  in  greenhouse  and 
transplanted  late,  made  a  rapid  growth,  but  only  a  few  heads  proved  of  superior 
quality.  Cabbage  in  Nome  market  sells  for  25  cents  per  pound.  Peas — Ameri¬ 
can  M'onder  (dwarf).  This  pea  does  not  deserve  its  name.  The  rows  vrere  a 
solid  mass  of  pods  and  the  pea  as  sweet  as  sugar.  Alaska  Prolific  was  a  good 
producer,  but  not  as  good  as  the  American  Wonder.  The  Giant  pea,  G  feet  high; 
a  good  producer,  but  requires  poles  or  frames.  Sold  for  chicken  feed.  Aspara¬ 
gus — About  50  roots  from  this  year’s  planting.  Celery  seed  failed  to  grow. 
Parsley  grows  well,  price  25  and  50  cents  for  a  small  bunch.  Spinach  grows 
well,  ready  sale  at  a  good  price.  Carrots  were  of  slow  growth,  but  produces 
well  at  end  of  the  season.  Parsnips — The  same  as  carrots.  Onions  (Red)  do 
well  from  seed  and  sets  better.  Mustard  grows  prolific;  ready  sale  in  early 
spring.  Beets  (Long  and  Round)  do  well ;  will  be  a  success.  Sweet  com  grows 
slow ;  will  not  be  a  success.  Cucumber  was  a  failure  this  summer ;  did  not 
blossom.  Tomatoes  were  also  a  failure.  String  beans  were  a  failure;  rotted  in 
the  ground.  Turnips  were  excellent  in  growth  and  taste ;  a  success.  Potatoes 
were  of  average  size  and  good  flavor;  will  be  a  success.  Ruta-bagas  were  a 
wonder  in  size  and  taste ;  excellent. 

Flowers  of  almost  all  varieties  flourish  and  bloom  in  this  latitude.  I  had 
only  three  sunflower  seed,  which  I  planted,  and  each  produced  a  plant  of  good 
size ;  both  stem  and  flower,  but  no  seed  matured.  Pansies  did  well,  many 
plants  in  bloom ;  a  success.  Stock  and  candytuft  were  also  a  success.  Lark¬ 
spur  did  well,  many  plants  in  blossom;  a  success.  Crimson  flax  (grandiSo- 
rum) — Plants  in  blossom  ;  a  success.  Lobelias  (in  baskets) — Plants  in  blossom  ; 
a  success.  Nasturtium — Splendid ;  plants  in  blossom  ;  a  success.  China  aster 
seed  failed.  Bachelors  button — Splendid;  a  success.  Marigold  (Norway)  — 
Not  a  success  this  year.  Arctic  mint  (native) — Sweet  odor,  small  blossoms; 
excellent  for  borders. 

Strawberries — I  imported  250  plants,  but  they  were  damaged  in  shipping  and 
failed  to  grow. 

Rhubarb — 12  roots ;  9  lost  in  shipping. 

Not  one  berry  nor  fruit  tree  has  been  introduced  in  Nome  so  far.  Only  three 
rose  bushes  in  Nome  so  far  to  my  knowledge.  All  things  being  favorable,  I 
wish  to  experiment  this  year  (1904)  in  berry  plants,  such  as  blackberry,  rasp¬ 
berry,  stra^cberry,  and  gooseberry,  and  hop  vine,  and  also  a  few  fruit  trees  and 
currant  bushes,  rose  bushes,  and  ornamental  shrubs. 

Wild  blueberries  grow  abundantly  here,  and  thousands  of  varieties  of  beau¬ 
tiful  wild  flow<^rs. 
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Grasses  of  the  followin,^"  varieties  do  well :  Red  clover — excellent ;  from  18 
niches  to  3  feet  high ;  strong  root.  White  clover — very  good,  from  G  to  18 
inches  high,  and  strong  root.  Timothy — very  good;  from  2  to  3  feet  high; 
thick  and  fine.  Bkiegrass — excellent ;  ground  a  solid  mat ;  growth  about  12 
inches.  Orchard  grass — did  well ;  thick  and  fine,  spreading.  Redtop  did  well ; 
thick  and  fine ;  growth,  2  feet.  Lawn  grass  a  success ;  grows  rapidly  ;  thick  and 
fine.  Norway  grass — starts  and  grows  slow ;  coarse,  kind  unknown.  Wild 
rye— ill  grow  well ;  result  from  seed  in  baled  hay. 

These  exiieriments  have  been  on  a  limited  scale,  but  sufneient  to  prove  that 
vegetables,  flowers,  and  grasses  will  be  a  success  in  many  cases  and  profitable 
beyond  a  doubt. 

E.  B.  O'Connor,  Council  City. — I  tried  to  raise  a  little  garden  truck  in  1904, 
with  but  little  saccess,  and  as  I  did  very  well  outside  can  not  fathom  the  rea¬ 
son  for  my  failure  here.  I  hear  that  your  seeds  do  well  here,  and  therefore  ask 
you  to  send  me  some.  My  potatoes  have  done  exceedingly*  well  in  rich  land  well 
mixed  with  manure.  Lettuce  does  well,  but  radishes  and  onions  are  very  poor. 
I  have  good  bottonvland  soil  mixed  with  manure,  and  I  put  it  on  a  little  sloping 
ground  up  from  the  river  bottom.  Seeds  should  reach  us  this  fall,  so  as  to 
plant  in  the  early  spring. 

C.  IF.  Thornton,  Solomon. — In  regard  to  seeds  sent  me  for  trial  in  1904,  I 
planted  beets,  turnii)s,  carrots,  cauliflower,  onions,  radishes,  sweet  peas,  and 
nasturtiums.  I  distributed  to  others  lettuce,  radishes,  turnips,  beets,  carrots, 
and  sweet  peas.  All  of  these  seeds  sprouted  well,  and  in  every  instance  in 
which  they  wore  given  a  little  care  they  did  well,  with  the  exception  of  the 
onions.  I  think  perhaps  that  our  season  is  too  short  to  produce  good  onions 
from  seed.  The  most  satisfactory  results  were  obtained  from  radishes  and  let¬ 
tuce. 

J.  y.  O' Hare,  S.  J.,  Holy  Cross  Mission,  KoserefsJcy. — The  crops  in  general 
are  not  so  good  as  usual,  owing  to  the  backward  season.  I  might  also  accuse 
the  season  of  forwardness,  for  the  last  few  nights  have  been  cold,  with  a  light 
frost  during  one  night.  Temperature,  August  25-26,  minimum  33°  ;  August 
2G-27,  minimum  36°.  I  fear  that  the  oats  grown  from  seed  and  matured  here 
last  season — 1903 — are  injured  by  the  cold. 

We  have  now  8  head  of  cattle,  which  are  furnishing  an  abundance  of  rich 
milk.  Another  addition,  and  a  welcome  one,  is  the  chicken  ranch.  We  have 
over  20,  large  and  small.  Fresh  eggs  add  much  to  the  cook’s  possibilities. 
However,  both  cattle  and  chickens  have  suffered  from  the  savage  canines  in  spite 
of  many  precautions. 

One  horse  was  unable  to  do  all  the  work  last  winter,  so  a  gentle  bull  was 
broken  in  and  is  doing  so  much  better  than  the  horse  that  he  was  put  into 
the  plow  last  spring,  while  his  weaker  rival  was  relegated  to  a  small  harrow. 

More  land  is  being  clearerl  of  trees  and  stumps  and  broken,  so  that  very  soon 
that  glorious  meadow  you  photographed  will  be  under  cultivation.  The  grass 
that  you  so  admired  for  its  rank  luxuriance  gradually  declined  until  it  was 
found  better  to  begin  breaking  it  for  cultivation.  Clover  and  timothy  are  doing 
fairly  well. 

Sugar  beets — an  experiment — poor ;  probably  on  account  of  the  cold  and  dry 
summer,  that  is,  the  first  half  of  the  season.  Squashes  have  blossomed  and 
formed  fruit,  but  will  not  have  time  to  amount  to  anything.  Tomatoes  blos¬ 
somed,  but  they  did  not  form  fruit.  Cabbage  suffering  from  worms  at  the  roots, 
otherwise  fair.  Mangels  doing  quite  well. 

Flowers  of  many  kinds  in  profusion,  and  are  much  admired  as  well  as  desired 
by  the  passengers  on  the  river  boats.  One  can  hardly  imagine  himself  in 
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t‘‘e  product  ot  the  patient  and  skillful  care 

of  the  sisters. 

Our  boys  and  girls  are  non-  out  on  a  four-day  berry  picking.  This  is  a  yearly 
eveni,  very  enjoyable  as  well  as  profitable,  as  they  bring  home  some  6  or  8  bar¬ 
rels  or  berries,  mostly  blueberries.  Raspberries,  currants,  and  several  other 
KiiKls  grow  wild  in  abundance,  free  to  all  comers. 

Down  in  the  Yukon  delta  I  saw  this  summer  the  most  forlorn  little  garden  in 
tne  world.  After  nine  weeks’  growth  the  radishes,  though  very  good,  were  just 
becoming  large  enough  to  eat,  while  the  lettuce  had  perfect  heads  about  the 
^ze  of  a  silver  dollar.  That  locality  is  evidently  not  intended  for  a  garden  of 
Eden.  On  arri,  ing  there  on  June  1  I  found  the  river  banks  still  piled  up  with 
the  ice  from  the  iiikon,  with  great  snow  drifts  on  the  bushes,  and  no  sign  of  leaves 

on  tae  trees  I  should  not  say  trees,  for  there  is  nothing  deserving  the  name  in 
the  whole  place. 

John.  TF.  Chapman,  Anvik—Tlie  season  of  1004  has  been  a  long  one,  but  cold 
and  backward.  Successful  sowings  of  radishes,  lettuce,  rhubarb,  peas  corn 
salad,  and  parsnips  were  made  April  28.  The  peas  were  the  Prolific  Early  JIarket 
and  .yielded  a  fine  crop,  maturing  August  15.  American  Wonder  peas  sowed 
Jlay  o.  set  very  lull,  but  should  have  been  planted  two  weeks  earlier. 

Yiakefleld  and  Dwarf  York  cabbages  were  planted  in  a  cold  frame  April 
and  protected  by  gla.ss.  They  were  set  outside  May  25.  The  Wakefield  made 
solid  heads,  while  the  York  has  just  commenced  to  head.  Snowball  and  Paris 
cauliflower  were  given  the. same  conditions,  and  the  Snowball  succeeded  while 
the  Pans  failed.  Rhubarb,  started  in  the  same  way,  has  made  fine  healthy 
plants.  Radishes  were  ready  for  tiie  table  on  June  C.  The  Erench  Breakfast 
gave  the  best  results. 

A  few  potatoes  were  sent  us  by  a  neighbor  from  the  Koserefsky  stock  We 
ate  the  potatoes  ami  planted  the  parings,  giving  them  a  start  in  the  cold  frame 
on  April  28.  They  were  removed  to  new  ground,  turned  up  last  spring  on  May 
-o.  Fifty  hills  yielded  45  pounds.  The  size  and  quality  were  good.  On  old 
ground  in  Isaac  Fisher’s  garden  the  same  stock  yielded  a  pound  and  a  half 
average  of  a  row  of  13  hills,  dug  to-day.  ’ 

Most  of  the  planting  in  all  the  gardens  in  this  neighborhood  was  done 
between  May  10  and  15.  An  ivory  white  potato  from  our  supplies  received 
lom  Seattle  yielded  a  pound  to  the  hill  on  new  ground  under  favorable  con¬ 
ditions.  Sowings  of  Purple  Strap  Leaf  turnips  on  June  23  are  successful. 

The  sowings  so  far  discussed  were  made  in  warm  gulches  on  the  north  side 
of  the  low  hills  at  Anvik.  The  ground  was  new,  mostly  a  dark  loam.  Nearly 
everything  succeeded,  but  beets,  sowed  May  24,  were  a  failure.  In  a  garden 
made  by  Mr.  W.  C.  Chase,  they  succeeded  admirably.  Mr.  Chase’s  garden  is 
on  lower  ground  upon  which  slops  had  been  thrown  out  for  several  years  It 
has  a  southern  exposure.  Ilis  carrots  and  Early  Round  parsnips  were  also 
successful,  though  small. 

Successful  potato  gardens  were  made  by  Messrs.  L.  P.  Cooper  and  Max 
Simel,  traders ;  by  Mr.  Chase,  and  by  Isaac  Fisher  and  Peter  Redlands,  the 
last  two  of  whom  are  natives.  Isaac  Fisher’s  garden  (PI,  XIII,  fig.  1)  is  quite 
a  large  one,  about  75  by  75  feet,  and  is  one  of  the  best  in  the  place.  He  has 
excellent  potatoes.  White  Strap  Leaf  turnips,  Champion  ruta-bagas,  Wakefield 
cabbages,  and  a  few  Snowball  cauliflowers.  Some  twenty  or  more  natives 
made  gardens,  but  most  were  poorly  cultivated  and  \veedv.  Their  success  is 
enough  to  encourage  them  to  try  again,  and  the  number  of  ^successful  ones  will 
cioubtless  increase  yearly. 

I  take  pleasure  in  inclosing  a  photograph  made  by  Mr.  A  L  Kurtz  (PI  XIII 
fig.  2).  •  V  .  .  , 
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Plate  XIII. 


Fig.  1.— Garden  of  Isaac  Fisher  (Native),  Anvik,  1904. 


Fig.  2.— Vegetables  Grown  at  Anvik  Mission,  1904. 
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We  have  had  great  pleasure  from  the  flo’.yers  grown  from  the  seed  which 
3’0ii  sent.  Nemophilas  and  candytuft  in  July  were  followed  by  corn  dowers, 
pansies,  mignonette,  and  clarkias,  and  stocks.  The  stocks  were  sowed  May 
24  and  began  to  bloom  about  two  weeks  ago.  Sweet  William  and  Chinese 
pinks  planted  on  the  same  date  have  grown  well,  but  have  not  yet  made  buds. 

Something  over  half  a  ton  of  potatoes  were  raised  in  Anvik  this  year  and 
luirvested  September  17.  Several  ruta-bagas  weighing  2  to  3  pounds  were  har¬ 
vested,  but,  in  general,  they  were  sowed  too  late  for  a  good  result.  They  should 
have  been  sown  as  early  as  the  ground  could  be  \A-orked. 

.4.  H.  Monroe,  Rampart. — I  visited  J.  F.  Karslmer’s  Hot  Springs  farm  again 
last  January  and  took  a  photograph  of  some  of  the  vegetables  he  still  had  which 
^^ere  raised  in  1903.  lie  requests  me  to  make  a  report  for  him  and  thank  yon 
for  the  seeds  that  you  sent  him.  Of  course  his  farm  is  not  an  average  repre¬ 
sentative  farm  for  this  northern  climate,  for  he  has  200  acres  of  black  soil  that 
never  freezes  becau.se  of  the  heat  of  the  earth. 

The  thermometer  registered  G2°  below  zero  while  I  was  there,  and  the  wind 
was  blowing  some,  yet  I  found  turnips  and  ruta  bagas  in  the  ground  w^here  they 
grew  and  were  not  frozen. 

Mr.  Karshner  has  settled  down  for  life  on  this  farm  and  will  endeavor  to 
produce  vegetables  for  the  miners  of  the  surrounding  country.  Last  year  he 
raised  more  than  100  bushels  of  potatoes,  which  he  sold  readily  at  10  cents  per 
pound.  His  turnips  did  well,  some  reaching  an  enormous  size,  weighing  1(> 
pounds  and  measuring  394  inches  in  circumference.  Ruta-bagas  as  large  as  1-4 
pound,s,  which  he  disposed  of  for  5  cents  per  pound.  Fifty-two  cabbage  plants 
produced  52  good  heads,  the  largest  weighing  12  pounds,  which  he  sold  at  15 
cents  per  pound.  Beets,  some  weighing  4  pounds  and  sold  at  15  cents  per  pound. 
Head  lettuce  as  large  as  24  pounds. 

Here  is  what  Mr.  Karshner  says : 

“  Began  clearing  land  October,  1902.  Began  planting  peas,  beets,  lettuce,  and 
turnips  April  20,  1903.  Came  out  of  the  ground  May  1.  Potatoes  were  up  May 
20,  cucumbers,  pumpkins,  and  beans  May  2G.  Sowed  oats  June  3,  and  they  were 
ripe  September  5.  Radishes  and  lettuce  were  large  enough  to  eat  in  June. 
Carrots,  turnips,  beets,  peas  were  large  enough  to  cook  July  4.  Potatoes  large 
enough  to  use  -August  15. 

“  Carrots  and  parsnips  attained  a  diameter  of  4  inches.  Yellow  wax  beans 
planted  May  2G  picked  August  12.  Squash  planted  May  2G  ripe  September  20. 
Largest  cucumber  9  inches  long.  The  vines  yielded  well.  The  beans  yielded 
^vell :  some  pods  4  inches  long  and  well  filled.  Peas  did  excellently.  Kale 
excellent;  2  feet  high.  Buckwheat  planted  July  4  began  to  fill  September  15, 
but  the  rabbits  ate  it.  Mustard  did  well  and  ripened  3  quarts  of  good  seed. 
Onion  seed  ripened  also.  Radish  and  lettuce  seed  also  ripened  nicely.” 

He  will  have  3i  acres  in  cultivation  this  year  (1904),  and  will  plant  wheat 
juid  oats  of  different  varieties,  and  also  clover  and  timothy  seed  if  he  had  them. 
He  especially  wishes  to  try  winter  wheat,  wliich  he  desires  you  to  send  him  a 
sample  of ;  also  a  few  celery  seed. 

Mr.  Karshner  followed  farming  before  he  came  to  Alaska  and  likes  the  work, 
is  well  satisfied  here  and  has  no  desire  to  return  to  the  States.  His  farm  will 
give  better  returns  than  most  of  the  gold  mines  for  the  amount  of  labor  put 
onto  it,  in  this  camp. 

The  season  was  exceptionally  dry,  so  that  sojne  gardens  dried  up.  The  rab¬ 
bits  destroyed  nearly  everything  I  planted  last  year.  Wheat  did  not  mature 
here,  but  the  grasses  did  well,  and  timothy  headed  out  a  little.  The  rhubarb 
got  so  late  a  start  that  if  it  lives  will  do  well  this  year. 
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I  believe  that  some  varieties  of  crab  apples  would  grow  on  Mr,  Karsliuer’s 
place,  because  service  berries  do  well  and  grow  abundantly  over  there. 

J.  F.  Karsliner,  Magic  Hot  Spriijgs,  BaJcer  CreeJc  Station. — I  inclose  report  of 
agricultural  work  for  the  season  of  1904.  Owing  to  your  request  to  have  my 
report  early  I  can  not  give  you  full  report,  but  will  send  in  later  a  few  lines. 

The  weather  has  been  rather  cold  and  backward  the  v/hole  season.  At  present 
and  for  the  last  two  weeks  it  has  been  raining,  somewhat  after  the  fashion  of 
the  vreather  along  the  coast  of  Washington,  which  made  my  cabbage  burst, 
especiallj"  the  early  kinds.  This  being  the  second  crop  on  some  of  the  ground, 

1  find  it  doing  much  better  than  last  year.  You  will  see  by  the  dates  of  planting 
that  the  cabbages  vary  considerably,  some  being  early,  others  quite  late.  I  have 
110  team  as  yet,  and  grubbing  is  rather  slow,  but  I  hope  to  do  better  next  year. 

However,  everything  is  doing  well.  The  growth  is  quite  rank,  I  got  a  few 
small  packages  of  Romanow  wheat  and  IManshury  barley,  and  also  buckwheat, 
all  of  which  1  seeded.  At  present  barley  is  ripe.  It  stands  about  4  feet  high, 
and  I  never  saw  better  barley.  The  wheat  is  about  the  same  height,  but  later ; 
it  is  in  the  dough  at  this  writing,  and  looking  fine.  The  buckwheat  is  about 

2  feet  high,  and  filling  nicely,  and  I  doubt  not  but  that  it  will  mature  all  right. 
I  will  send  you  samples  later. 

I  received  the  winter  wheat  and  other  seeds  which  you  sent  me  in  due  season. 
I  will  sow  the  wheat  the  first  of  September,  and  next  spring  I  will  try  the  oats, 
etc. 

\  On  April  18  I  seeded  cabbage,  celery,  cauliflower,  and  broccoli  on  the  slope  of 
I  the  hill  which  is  warmed  by  the  heat  from  the  springs  below.  All  came  up 
;  well.  May  20  I  transplanted  Early  York  and  Jersey  Wakefield  cabbage  for 

i  early  marketing,  and  July  20  had  heads  that  weighed  4  pounds.  The  late 

cabbage  was  transplanted  June  G,  and  is  at  this  writing  heading  fineljx  The 
early  cauliflower  is  now  on  the  market ;  the  heads  are  large  and  fine,  some 
W’eighing  4  pounds.  The  heads  of  the  early  cabbage  are  bursting.  Late  cab¬ 
bage  is  not  bursting  much,  and  the  celery  is  looking  fine. 

On  April  20  I  seeded  turnips,  lettuce,  radishes,  and  rhubarb.  The  turnips 
(Early  Milan)  were  large  enough  to  cook  June  2.  Lettuce  and  radishes  mature 
'very  quickly  here,  and  I  sow  a  little  of  both  every  fev/  weeks  for  table  use. 
The  rhubarb  is  growing  nicely  and  I  think  it  will  do  well  here. 

On  April  28  I  noticed  some  volunteer  potatoes  coming  up,  and  they  had  new 

potatoes  fit  for  use  by  July  4.  May  7  I  planted  potatoes  in  the  field,  and  they 

have  done  well,  in  fact  far  above  tlie  average.  I  had  some  that  weighed  2 
pounds  each.  The  crop  planted  at  that  date  has  already  been  marketed.  Pota¬ 
toes  planted  May  30  are  about  out  of  bloom  at  this  vrriting  and  doing  well. 
June  14  I  planted  more  potatoes,  and  they  are  in  full  bloom  at  this  date. 

May  10  I  planted  Broad  Windsor  and  Early  Red  Valentine  beans.  Both  are 
doing  well  and  I  think  that  they  will  mature.  On  the  same  date  I  planted 
cucumbers  and  Golden  MTix  beans.  The  cucumbers  are  looking  well  and  full  of 
small  fruit,  and  the  Wax  beans  are  loaded  with  pods  and  I  think  will  be  large 
enough  for  use,  as  were  some  I  planted  last  year. 

May  25  I  seeded  Half  Long  carrots.  Early  Egyptian  beets.  Hollow  Crown 
parsnips,  and  Champion  ruta-bagas.  All  of  these  are  doing  finely. 

I  May  10  I  planted  peas,  the  variety  called  “  Earliest  and  Best,”  and  I  had  peas 
:  for  July  4.  I  planted  a  succession  of  peas,  and  three  crops  are  ripe.  I  shall 
;  have  plenty  of  seed  for  next  year. 

I  June  18  I  planted  turnips,  kohl-rabi,  ruta-hagas,  and  summer  squash,  and  all 
i  are  doing  finely.  The  seed  of  the  squash  was  late  in  coming,  hence  the  late 
'  planting,  but  they  are  filling  out  very  well  at  this  date,  and  I  shall  have  at  least 
a  few  large  enough  to  cook. 
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May  27  I  sowed  some  tomotoes.  This  is  too  late  for  good  tomatoes,  but  they 
have  made  a  heavy  growth  and  are  in  full  bloom  at  present 

I  uieasured  some  of  my  second  sowing  of  turnips,  and  some  of  them  measured 
29  inches  in  circumference,  with  i)lenty  of  time  to  grow  yet. 

I  expect  some  large  cabbage  from  my  Late  Flat  Dutch  and  Drumhead  varie¬ 
ties,  but  will  report  on  these  later. 

It  is  somewhat  as  you  say  about  the  ranch  I  have  being  better  than  a  placer 
claim.  I  did  not  appreciate  it  until  this  year,  but  all  the  crops  have  done 
better  than  last  year,  in  spite  of  the  fact  that  this  has  been  a  cold  summer ;  but 
cold  or  hot,  dry  or  wet,  I  see  but  very  little  difference;  only  a  longer  and 
heavier  growth  when  too  wet.  (PI.  XII,  fig.  2.)  I  have  cabbage  leaves  that 
measure  2G  and  30  inches. 

The  potatoes  I  planted  are  Burbank,  but  by  looking  at  them  since  they  are 
grown  you  would  not  know’  what  variety  to  call  them.  They  resemble  some  I 
had  in  Washington,  w’hich  I  sent  to  La  Crosse,  Wis.,  for  and  called  the  Governor 
Rusk.  I  w'ish  I  had  the  same  kind  to  try  here.  I  would  also  like  to  try  the 
Early  Ohio  or  the  Michigan. 

About  those  w'irew’orms :  Ashes  did  not  kill  them  ;  they  w’ere  there  just  the 
same,  but  the  ashes  gave  me  a  smoother  potato,  and  the  w’orms  did  not  bother 
them  as  much.  I  put  a  shovelful  on  the  hill  w’hen  the  potatoes  w’ere  about  a 
foot  high,  and  then  hilled  them  up,  covering  the  ashes.  I  shall  try  freezing 
them  this  season,  and  I  believe  that  wall  be  a  specific.  Chickens  w’ould  get 
aw’ay  with  many  of  them.  I  notice  the  robins  in  early  spring  are  ahvays  fol- 
low’ing  me  w’hen  I  grub  the  ground,  alwaiys  picking  and  digging  for  them,  and 
these  w’elcome  friends  are  ahvays  here  in  the  early  spring,  and  they  remind  one 
of  the  States  and  of  civilization. 

I  shall  have  quite  a  lot  of  seeds  from  radishes,  turnips,  and  ruta-bagas,  wdiich 
will  mature  this  season.  Thej-  are  about  all  ripe  now^ 

Some  one  suggested  in  your  report  that  a  man  should  be  hired  to  travel  about 
and  teach  the  natives  to  farm.  I  believe  that  w’ould  be  a  good  plan.  I  have 
quite  frequent  visits  from  natives,  and  ail  seem  to  take  an  interest  in  w’hat  I 
am  doing.  They  w’onder  at  the  growTh  and  ask  the  names  of  different  vege¬ 
tables.  They  like  to  eat  them,  too,  and  I  have  given  them  quite  a  few\  I  tell 
them  also  to  come  in  the  spring  and  get  some  seeds  to  plant  themselves,  so  if  you 
could  send  me  an  extra  amount  of  different  kinds,  hut  especially  of  turnips,  I 
shall  divide  wdtli  them.  Potatoes  seem  to  be  their  favorite  vegetable.  One  of 
them  asked  me  if  I  w’as  going  to  raise  oranges.  I  wull  try  peanuts  next  spring 
if  I  can  get  a  few’  that  are  fresh. 

I  had  a  small  package  of  corn  sent  me  ;  received  too  late  for  planting  this  year. 
One  must  plant  early,  so  that  the  hot  w'eather  in  June  can  get  its  w’ork  in  on 
corn.  I  may  not  mature  corn,  but  I  am  most  certain  I  can  raise  roasting  ears. 

If  you  can  send  me  a  few  cherries  and  other  fruit  trees,  I  w’ill  try  them  in  my 
W’arm  ground. 

John  A.  Clinton,  Rampart. — Inclosed  find  a  few  heads  of  Manshury  barley,  the 
seed  of  w’hich  you  sent  me  tw’o  years  ago,  and  one  head  of  oats.  When 
received,  the  paper  of  oats  w’as  eaten  by  mice,  so  I  could  not  see  the  name.  The 
barley  I  sow’ed  May  2G,  1903.  It  came  up  fine  w’ith  a  good  stand  and  grew’  fast ; 
headed  out  by  July  10.  I  sow’ed  it  in  a  garden  patch  about  30  by  30  feet  of  good 
land.  It  had  been  tilled  for  three  years.  I  built  a  good  fence  around  it.  I  felt 
proud  of  my  barley  patch,  w’heu  about  that  time  the  mice  living  in  the  adjoining 
W’ild  land  got  a  taste  for  the  tender,  sw’eet  stems,  and  w’ent  for  it  like  a  crew^  of 
loggers  slashing  into  a  choice  patch  of  timber.  I  felt  sore  about  it.  But  for 
the  fact  of  our  keeping  some  20-odd  w’olfish,  ever-hungry  native  dogs,  I  w’ould 
have  gone  in  for  some  w’holesale  poisoning  of  mice.  The  few’  plants  the  mice 
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spared  me  are  all  ripe  now.  The  oats  are  turning  yellow.  We  have  had  no 
frost  yet  (September  8,  1903). 

This  summer  has  been  an  average  one.  Spring  came  about  ten  days  to  two 
weeks  later  than  last  year.  .June  dry  and  hot.  .July  rather  wet  and  cool. 

All  of  the  hardy  vegetables  did  well.  Of  lettuce,  the  Early  Curly  and  Prize 
Head  did  the  best.  The  Boston  Market  went  to  seed  before  it  made  good  heads. 
The  cauliflower  is  very  fine ;  Dwarf  Erfurt,  largest  8  inches  in  diameter.  Beets, 
Egyptian  did  the  best.  Cabbage,  Early  Wakefield;  some  weigh  5  pounds  and 
still  growing.  Ruta-bagas,  White  Fleshed;  most  advanced;  do  better  when 
transplanted ;  make  a  cleaner  root  than  when  seeded  in  place.  Turnips  do 
about  as  well  as  a  native  vreed ;  I  consider  them  a  sure  crop  any  year,  especially 
the  Purple-Top  Strap  Leaf ;  the  White  Milan  is  more  delicate,  but  does  not  keep 
well  in  vcinter.  Peas  did  well.  Early  Alaska  comes  in  about  two  weeks  ahead 
of  Abundance.  Parsley  and  carrots  did  not  do  well,  but  may  grow  yet.  Cress 
has  done  very  well.  I  had  never  sowed  any  before.  It  was  a  surprise.  I 
sowed  it  in  a  shady  place;  kept  it  well  watered.  We  cut  it  about  every  ten 
days.  It  came  in  before  the  lettuce.  It  is  all  right.  Parsley  and  onions  did 
not  come  up  well. 

The  flowers  all  came  up  well.  As  I  write  this  I  see  in  front  of  the  window, 
unhurt  by  frost,  sweet  peas,  mignonette,  nasturtiums,  poppies,  petunias,  mari¬ 
golds,  and  some  others.  They  are  good  to  look  upon. 

The  weather  is  fine  for  this  time  of  the  year,  and  the  garden  truck  is  still 
growing.  I  would  like  to  try  some  of  the  hulless  barley.  The  grass  seed  you 
sent  I  sowed  as  soon  as  the  snow  \vent  off  in  some  favored  spots  where  the  fire 
had  destroyed  the  moss.  Have  not  had  time  to  look  up  results. 

Rev.  G.  S.  Clevenger,  Copper  Center. — Yours  of  November  received,  and  I 
thank  you  for  the  grain  and  seeds  which  you  think  you  can  furnish  us.  I  keep 
constantly  at  the  Indians  about  planting  gardens.  I  think  we  can  make  a  start 
next  year  with  them  in  gardening. 

The  weather  up  to  this  time  (December  7,  1903)  has  been  fine.  One  can  work 
outside  every  day.  We  have  been  getting  our  hay  down  from  the  lake,  about  5 
miles  from  Copper  Center.  We  bale  it  and  then  haul  it  down  on  sleds.  We  will 
have  about  200  bales  of,  say,  75  pounds  each.  We  were  told  that  the  swamp 
grass  was  no  good.  My  cow  is  in  very  fine  condition  on  it  with  very  little  feed 
besides.  I  do  not  feed  her  quite  2  quarts  of  meal  a  day.  She  is  really  fat. 

Copper  Center  is  not  nearly  so  dreary  as  Skagway  or  Valdez.  We  have  so 
much  sunshine  that  the  days  do  not  seem  so  short.  We  think  it  is  as  fine  a  cli¬ 
mate  as  we  have  ever  lived  in,  thus  far  much  preferable  to  that  of  South  Dakota. 
Our  greatest  difficulty  is  isolation  and  mails  so  far  apart. 

C.  M.  Frasier,  Eagle.— Youv  letter  of  January  29  duly  received.  I  am  inining 
in  the  upper  Tanana.  I  spent  last  season  in  that  country. 

I  was  raised  on  a  farm  in  Iowa,  and  will  always  take  an  interest  in  agricul¬ 
ture.  I  read  your  report  for  1902  with  great  interest,  and  I  will  note  some  facts 
concerning  the  Tanana  Valley. 

Within  8  miles  of  the  Tanana  Crossing  25  tons  of  redtop  hay  was  cut  on  less 
than  3  acres  in  a  very  few  days  last  July  (1903),  and  hundreds  of  acres  just  as 
good  were  untouched.  Dense  forests  of  spruce,  bircli,  and  cottonwood  of  good 
size  extend  to  the  headwaters.  The  soil  is  varied.  IVhere  the  cottonwood 
grows  it  is  gravel  after  you  get  down  a  little,  muclv  where  the  grass  is  plentiful, 
jind  vegetable  mold  where  the  spruce  and  birch  stand.  The  valley  is  from  15  to 
50  miles  wide  and  200  miles  long  above  the  crossing ;  not  more  than  2  feet  of 
snow  in  winter,  and  very  little  wind.  From  personal  observation  and  from  men 
and  Indians  living  there  I  obtained  these  facts.  The  trails  Eagle  to  Valdez, 
follows  the  cottonwood  ridges. 
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Rcr.  John  B.  Drigrj.^,  Point  Hope. — ^ly  oxporimoiits  in  raising  vegetables  at 
I’oint  Hope  have  not  proved  a  success.  I  am  on  my  way  south  to  spend  a  winter 
ill  the  States,  and  on  my  return  north  next  year  (1905)  hope  to  continue  my 
experiments.  I  will  say  tliat  the  past  four  or  live  years  h.ave  been  very  unfavor¬ 
able. 

Frank  E.  Hoicard,  U.  S.  Commissioner,  Cohlfoc/t. — I  distributed  the  seed,  and 
the  consequences  are  that  during  1904  there  are  a  number  of  flourishing  gar¬ 
dens  in  Coldfoot  and  on  the  creeks.  My  ov/n  garden  is  growing  nicely,  notwith¬ 
standing  the  cold  nights  during  June.  I  have  cabbage  just  beginning  to  head, 
]-adishes  for  the  table,  turnips  for  greens,  peas  over  a  foot  high,  and  will  have 
lettuce  in  a  day  or  two.  I  have  potatoes  over  a  foot  high  with  blossoms  just 
started.  Beets  are  2  inches  high,  kale  10  inches ;  parsnips  and  carrots  are 
growing  slowly,  but  rather  doubtful. 

I  will  continue  the  weather  report  as  long  as  I  remain  in  the  oflice,  and  will 
send  yon  a  full  report  of  the  crops  in  the  fall. 

I  request  that  you  send  me  another  lot  of  seeds  as  early  as  it  would  be  con¬ 
venient  for  you  to  mail  them,  for  if  they  do  not  get  here  before  the  close  of 
navigation  this  fall  thej"  will  not  be  in  time  for  planting  next  spring.  The 
principal  seeds  should  be  turnips,  ruta-bagas,  lettuce,  radishes,  cabbage,  and 
peas,  and  also  some  flowers. 

Several  Indian  families  here  have  expressed  their  willingness  to  plant  patches 
of  turnips  and  ruta-bagas  next  spring  if  they  can  get  the  seeds  and  receive  a 
few  instructions  in  gardening.  I  will  undertake  the  latter  if  you  will  supply 
them  with  the  former.  I  have  given  them  several  messes  of  greens,  and  I 
believe  with  a  little  encouragement  they  would  enter  into  gardening  with  en¬ 
thusiasm.  The  Indians  here  are  quite  different  from  those  on  the  coast  of 
Alaska.  They  are  strictly  sober,  virtuous,  and  industrious. 

SOIL  TEMPEEATTJEES. 

I  submit  herewith  daily  records  of  the  soil  temperatures  at  the  three 
stations^  Sitka,  Kenai,  and  Copper  Center.  The  readings  are  from 
two  thermometers,  one  of  which  has  the  bulb  buried  in  the  soil  6 
inches  deep,  and  the  other  has  it  buried  2  feet  deep.  At  Sitka  and 
Copper  Center  we  have  in  addition  a  radiation  thermometer,  placed 
near  the  soil  thermometers,  and  suspended  6  inches  above  the  surface 
of  the  ground.  This  is  for  the  purpose  of  ascertaining  the  lowest 
temperature  during  each  24  hours  near  the  surface  of  the  ground. 
The  radiation  thermometer  is  practicall}^  only  a  minimum  thermom¬ 
eter,  which  records  the  lowest  figure  to  which  the  temperature  falls. 

e  find  that  it  frequently  records  temperatures  from  2°  to  4°  lower 
than  the  regular  Weather  Bureau  minimum  thermometer,  which  is 
placed  in  a  shelter  box  about  4  feet  from  the  ground.  Being  unpro¬ 
tected  the  radiation  thermometer  is  more  sensitive  to  slight  varia¬ 
tions  in  temperature.  Sometimes  it  indicates  a  drop  below  the  frost 
line,  when  the  sheltered  instruments  show  a  considerably  higher  tem¬ 
perature.  These  slight  drops  of  short  duration  seldom  kill  any  but 
the  tenderest  plants,  but  they  nevertheless  have  their  influence  in 
retarding  growth,  and  to  a  certain  extent  on  the  radiation  from  the 
soil. 

It  is  worth  while  for  those  interested  in  the  subject  to  study  the  soil 
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temperatures  as  here  recorded.  It  will  be  noticed  that  the  6-inch 
thermometer  shows  considerable  fluctuation  from  day  to  day,  while 
the  24-inch  thermometer  shows  scarcely  any  daily  fluctuation.  The 
fluctuations  in  the  G-inch  thermometer  are  due  to  the  alternations  of 
rain  and  sunshine.  But  the  one  important  fact  is  that  unless  the 
G-inch  thermometer  maintains  an  average  above  52°  from  the  middle 
of  June  to  the  middle  of  August,  grain  crops  can  not  prosper.  If 
this  average  is  maintained  hardy  plants,  like  oats  and  barley,  will 
develop,  but  their  maturing  is  still  dependent  on  the  length  of  time 
frosts  hold  off. 

Soil  temperatures. 

SITKA  EXPERIMENT  STATION. 
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33.0 

Aug.  31 

54.0 

50.5 

44.0 

May  14 

43.0 

38.0 

38.0 

July  8 

49.0 

46.5 

45.0 

Sept.  1 

54.0 

50.5 

41.0 

May  1.5 

43.0 

38.5 

36.0 

July  9 

49.0 

46.5 

43.0 

Sept.  2 

53.0 

50.5 

39.0 

May  16 

42.5 

38.5 

36.0 

July  10 

49.0 

46.5 

40.0 

Sept.  3 

53.0 

51.0 

48.0 

May  17 

43.5 

39.0 

37.0 

July  li 

49.0 

46.5 

39.0 

Sept.  4 

54.0 

51.0 

50.0 

May  18 

43.0 

39.5 

35.0 

July  12 

49.5 

46.5 

41.0 

Sept.  5 

54.0 

51.0 

48.0 

May  19 

42.5 

39.5 

41.0 

July  13 

49.5 

47.0 

35.0 

Sept.  6 

53.0 

51.0 

47.0 

May  20 

42.5 

39.5 

39.0 

July  14 

49.5 

47.0 

45.0 

Sept.  7 

51.0 

51.0 

43.0 

May  21 

42.5 

40.0 

35.0 

July  15 

49.5 

47.0 

43.0 

Sept.  8 

50.0 

51.0 

38.0 

May  22 

43.0 

40.5 

35.0 

July  16 

50.0 

47.0 

43.0 

Sept.  9 

51.0 

51.0 

44.0 

May  23 

43.0 

40.5 

36.0 

July  17 

50.0 

47.0 

39.0 

Sept.  10 

50.5 

50.5 

46.0 

May  24 

43.0 

40.5 

30.0 

July  18 

51.5 

47.0 

47.0 

Sept.  11 

51.5 

50.5 

44.0 

May  25 

43.5 

40.5 

33.0 

July  19 

51.5 

47.5 

45.0 

Sept.  12 

51.5 

50.5 

46.0 

May  26 

43.5 

41.0 

40.0 

July  20 

51.5 

47.5 

45.0 

Sept.  13 

52.0 

50.5 

42.0 

May  27 

44.0 

41.0 

37.0 

July  21 

51.0 

47.5 

39.0 

Sept.  14 

51.5 

50.5 

May  28 

45.0 

41.0 

38.0 

Julv  22 

51.5 

47.5 

45.0 

Sept.  15 

51.5 

50.5 

46.0 

May  29 

45.0 

41.5 

38:  0 

July  23 

61.0 

48.0 

43.0 

Sept.  16 

61.5 

50.5 

44.0 

May  30 

45.0 

41.5 

40.0 

July  24 

51.0 

48.0 

44.0 

Sept.  17 

50.5 

50.5 

45.0 

May  31 

46.0 

42.0 

40.0 

July  25 

51.0 

48.0 

47.0 

Sept.  18 

49.5 

50.5 

35.0 

June  1 

47.5 

42.0 

43.0 

July  26 

51.6 

48.0 

46.0 

Sept.  19 

48.5 

50.0 

36.0 

June  2 

47.5 

42.0 

43.0 

July  27 

53.0 

48.5 

51.0 

Sept.  20 

45.5 

50.0 

38.0 

June  3 

47.5 

42.5 

a5.o 

July  28 

53.0 

48.5 

48.0 

Sept.  21 

46.5 

49.5 

40.0 

June  4 

47.5 

43.0 

44.0 

July  29 

52.5 

49.0 

Sept.  22 

46.0 

49.5 

31.0 

June  5 

47.5 

43.0 

38.0 

July  30 

52.5 

49.0 

48.0 

Sept.  23 

46.0 

49.0 

30.0 

June  6 

46.0 

43.5 

30.0 

July  31 

63.0 

49.5 

48.0 

Sept.  24 

47.0 

49.0 

31.0 

June  7 

46.5 

43.5 

34.0 

Aug.  1 

52.0 

49  5 

46.0 

Sept.  25 

49.5 

48.5 

47.0 

June  8 

47.0 

43.5 

40.0 

Aug.  2 

51.5 

49.5 

46.0 

Sept.  26 

49.5 

48.5 

45.0 

June  9 

48.0 

43.5 

41.0 

Aug.  3 

51.0 

49.5 

45.0 

Sept.  27 

49.5 

48.5 

45.0 

June  10 

48.0 

44.0 

43.0 

Aug.  4 

52.5 

49.5 

45.5 

Sept.  28 

49.0 

48.5 

44.0 

June  11 

48.0 

44.0 

41.0 

Aug.  5 

52.0 

49.5 

37.5 

Sept.  ^ 

June  12 

48.0 

44.0 

35.0 

Aug.  6 

52.6 

49.5 

38.0 

Sept.  30 

June  13 

47.0 

44.0 

41.0 

Aug.  7 

54.0 

49.5 

41.0 

Oct.  4 

44.5 

48.5 

29.0 

June  14 

47.0 

44.5 

42.0 

Aug.  8 

54.6 

49.5 

45.0 

Oct.  5 

44.0 

48.0 

29.0 

June  15 

47.0 

44.5 

42.0 

Aug.  9 

54.0 

50.0 

49.0 

Oct.  6 

43.0 

48.0 

27.0 

June  16 

47.0 

44.5 

40.0 

Aug.  10 

53.5 

50.0 

36.0 

Oct.  7 

42.5 

47.5 

26.0 

June  17 

46.5 

44.5 

40.0 

Aug.  11 

54.0 

50.0 

47.0 

Oct.  8 

42.0 

47.0 

26.0 

June  18 

46.5 

44.5 

41.0 

Aug.  12 

54.0 

50.0 

47.0 

Oct.  9 

44.0 

47.0 

39.0 

June  19 

47.0 

44.5 

42.0 

Aug.  13 

64.0 

51.0 

50.0 

Oct.  10 

46.0 

46.5 

49.0 

June  20 

47.0 

44.5 

42.0 

Aug.  14 

54.0 

51.0 

49.0 

Oct.  11 

46.0 

'  46.5 

42.0 

J line  21 

47.5 

45.0 

32.0 

Aug.  15 

53.0 

51.0 

36.0 

Oct.  12 

46.5 

46.5 

40.0 

June  22 

47.5 

45.0 

37.0 

Aug.  16 

53.0 

51.0 

42.0 

Oct.  13 

46.5 

46.5 

41.0 

June  23 

48.5 

45.0 

43.0 

Aug.  17 

54.0 

50.6 

41.0 

Oct.  14 

46.5 

46.5 

41.0 

June  24 

48.5 

45.0 

45.0 

Aug.  18 

53.0 

51.0 

46.0 

Oct.  15 

45.5 

46.5 

39.0 

ALASKA  EXPERIMENT  STATIONS 
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Soil  temj^crafiu'es—Coiithi-aed. 

KENAI  EXPERIMENT  STATION. 


Day. 

O-inch 

tlier- 

ruome- 

ter. 

24-incli 

ther- 

mometer. 

Day. 

6-incli 

ther¬ 

mome¬ 

ter. 

24-incli 
ther-  : 
mometcr. 

Day. 

6-inch 

ther¬ 

mome¬ 

ter. 

24-inch 

ther¬ 

mome¬ 

ter. 

1904. 

o 

0 

1904. 

°  F. 

0 

1904. 

o  p_ 

o  p^ 

May  10 .... 

30.0 

June  27.... 

48.0 

40. 5 

Aug.  14 _ 

52. 0 

46.5 

May  11  .... 

38.0 

June  28.... 

51.0 

40.5 

Aug.  15 _ 

52. 0 

46.  5 

May  12  .... 

30. 5 

June  25) _ 

52. 5 

40.5 

Aug.  16 _ 

53. 0 

46.5 

May  13.... 

38. 5 

Jxine  30.... 

52.0 

41.0 

Aug.  17.... 

51.5 

46.5 

May  14  .... 

40.0 

July  1 . 

49.5 

41.0 

Aug.  18 _ 

52.  0 

46.5 

May  1.5 _ 

May  K) _ 

38.5 

J uly  2 . 

41.5 

Aug.  19.... 

52.0 

47.0 

38. 5 

July  3 . 

51.0 

41.5 

Aug.  20 _ 

52. 0 

47.0 

May  17 _ 

May  18 _ 

May  19 _ 

May  20  .... 
May  21  .... 

39.0 

July  4 . 

62.5 

41.0 

Aug.  21.... 

Aug.  22 _ 

Aug.  23.... 
Aug.  24.... 
Aug.  25 _ 

49.5 

46.5 

39.0 

38.0 

July  5 . 

July  6 . 

52. 5 
51.0 

41.5 
41. 5 

50. 5 
50. 5 

46.5 

46.5 

41.5 

July  7 . 

49.0 

41.5 

52.0 

46.5 

41.5 

July  8 . 

50.5 

41.5 

51. 5 

46.6 

May  22 _ 

May  2;3.... 

42.0 

50.0 

41.6 

Aug.  23 _ 

Aug.  27 _ 

49.5 

46.5 

41.0 

July  10 .... 

51.5 

42.0 

49.0 

46.5 

May  24  .... 

41.5 

July  11 .... 

53.5 

42.0  ' 

Aug.  28.... 

50.0 

46.0 

May  25 _ 

41.5 

July  12 - 

54.0 

42.0 

Aug.  29 _ 

52. 5 

46.0 

May  20 _ 

44.0 

July  13.... 

52.0 

42.5 

Aug.  30 _ 

53.5 

46.0 

May  27  .... 

45.  0 

July  14.... 

54.0 

42.5 

Aug.  81.... 

51.5 

46.5 

May  28.... 
May  29  .... 
May  30.... 

45.0 

July  15 _ 

July  16.... 
July  17 _ 

55.0 

43.0 

Sept.  1 

54  0 

46  5 

42.5 

42.5 

58.0 

55.5 

43.0 

43.5 

Sept.  2 . 

Sept.  3 . 

54. 0 
52. 5 

46.5 
46. 5 

May  31.... 
June  1 . 

42. 5 

July  18 _ 

July  19.... 

55.5 

43.5 

Sept.  4 _ 

53.0 

46.5 

45.0 

33.5 

53.5 

44.0  , 

Sept.  5 . 

52.5 

46.5 

June  2 . 

45. 5 

34.0 

July  20.... 

55. 0 

44.0  ' 

Sept.  6 _ 

48.5 

46.5 

June  3 . 

46.0 

34.5 

July  21...'. 

56.5 

44.5  , 

Sept.  7 . 

48.0 

46. 5 

June  4 . 

47.0 

35.0 

July  22 .... 

53.5 

44.5 

Sept.  8 . 

48.0 

46.5 

June  5.  .. 

47.5 

35.5 

July  23.... 
July  24 _ 

53.5 

45.0  ' 

Sept.  9 

47.5 

45. 5 

June  0 . 

48.0 

36.0 

51.5 

45.0 

Sept.  10.... 

48.0 

45.0 

June  7 . 

46.0 

36.5 

July  25.... 

52.5 

45.0  , 

Sei)t.  11 _ 

45.5 

45.0 

June  8 _ 

48.0 

36.5 

July  23.... 

53.5 

44.5  ' 

Sept.  12 _ 

48.0 

45.0 

June  9 . 

49.5 

33. 5 

July  27 - 

52.0 

44.5  ! 

Sept.  13-... 

46.0 

45.0 

June  10 _ 

50. 5 

37.0 

July  28 .... 

52.0 

44.5  ' 

Sept.  14 _ 

46.0 

45. 0 

June  11 _ 

50.5 

37.5 

July  29.... 

52.0 

44.5 

Sept.  15 _ 

47.0 

45.0 

June  12.... 

50.5 

38.0 

July  30.... 

51.0 

44.5  , 

Sept.  16 _ 

48.0 

45. 0 

June  13 _ 

51.5 

38.5 

July  31 _ 

53.0 

45.0 

Sept.  17.... 

45.0 

44.5 

June  14 _ 

52.5 

39.0 

Aug.  1 . 

51.5 

45.0 

Sept.  18 _ 

43.  5 

44.5 

June  15.... 

52.5 

39.0 

Aug.  2 . 

51.0 

45.0 

Sept.  19 _ 

43.5 

44.0 

June  10 _ 

49.0 

39.5 

Aug.  3 - 

52.0 

45.0 

Sept.  20.... 

39.5 

43.5 

June  17.... 

50.0 

40.0 

Aug.  4 . 

52.0 

45.0 

Sept.  21 _ 

39.5 

42. 5 

June  18 _ 

48.5 

40.0 

Aug.  5 . 

52.5 

45.0 

Sept.  22 _ 

42.0 

42.0 

June  19 _ 

48.0 

40.0 

Aug.  6 . 

53.5 

45.5 

Sept.  23 _ 

44.5 

41.5 

June  20 _ 

52. 5 

40.0 

Aug.  7 . 

56.0 

45.5  , 

Sept.  24 _ 

46.0 

42.0 

June  21 _ 

49.0 

40.5 

Aug.  8 . 

57.0 

46.0  ' 

Sept.  25 _ 

45. 5 

42.5 

June  22 _ 

49.0 

40.5 

Aug.  9 _ 

57.0 

46.0  1 

Sept.  26 _ 

45. 5 

42.5 

June  23.... 

48.0 

50.5 

Aug.  10 _ 

57.5 

46.5  , 

Sept.  27.... 

45. 0 

43.0 

June  24 _ 

49.0 

40.5 

Aug.  11 _ 

52.5 

46.5  ’ 

Sept.  28 _ 

45.0 

43.0 

June  25 _ 

49.0 

40.5 

Aug.  12.... 

52.0 

47.0 

Sept.  29 _ 

42.0 

43.0 

June  26 _ 

47.0 

40.5 

Aug.  13 - 

51.0 

47.0  ■ 

Sept.  30.... 

41.0 

42.5 

II.  Doc.  421,  58-3 - 23 
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REPOKT  OF  OFFICE  OF  EXPERIMENT  STATIONS 


Soil  temperatures — Continued. 

COPPER  CENTER  EXPERIMENT  STATION. 


Day. 

6-incli 

ther¬ 

mom¬ 

eter. 

24-inch 

ther¬ 

mome¬ 

ter. 

Radia-  | 
tion 
ther-  i 
mome- 
ter. 

Day. 

0-inch 

ther¬ 

mom¬ 

eter. 

24-inch 

ther¬ 

mome¬ 

ter. 

Radia¬ 

tion 

ther¬ 

mome¬ 

ter. 

Day. 

6-inch 

ther¬ 

mom¬ 

eter. 

24-inch 
ther¬ 
mome¬ 
ter.  i 

1 

Radia¬ 

tion 

ther¬ 

mome¬ 

ter. 

1904. 

°  F. 

o  jy 

o  ^ 

1904. 

0 

o 

o 

1904. 

o 

°  T. 

o  p 

May  6 

35. 0 

31.0 

19. 0 

June  25 

,50. 5 

42.0 

37.0 

j  Aug.  14 

48.0 

45. 5 

19.0 

May  7 

35. 0 

31.0 

28. 0 

June  26 

50.0 

42.0 

36.0 

Aug.  15 

48.0 

45.0 

17.0 

May  8 

35.0 

31.0 

20. 0 

June  27 

48.5 

42.0 

34.0 

Aug.  16 

48.5 

44.  5 

18.0 

May  9 

36.0 

31.0 

1.5.0 

June  28 

49.5 

42.0 

39.0 

1  Aug.  17 

48.5 

44.0 

12.0 

May  10 

37.0 

31.0 

22.0 

June  29 

52.0 

42.0 

37.0 

i  Aug.  18 

47.5 

44.0 

17.0 

May  11 

38.0 

31.0 

24.0 

.June  30 

47.5 

42. 5 

33.0 

1  Aiig.  19 

48.0 

44. 0 

34.0 

May  152 

38.0 

81.0 

22.0 

July  1 

49.0 

42.5 

22.0 

!  Aug.  20 

48.0 

44.0 

as.  0 

May  18 

40. 0 

31.0 

28.0 

July  2 

50.0 

42.5 

30.0 

1  Aug.  21 

48.5 

44.0 

30.0 

May  14 

38.0 

31.5 

25.0 

July  3 

48.0 

42.5 

34. 0 

Aug.  22 

50.0 

44.0 

8.5.0 

May  15 

38.0 

31.5 

21.0 

July  4 

47.0 

42.5 

25.0 

Aug.  23 

50.0 

44.0 

33.0 

May  16 

38.0 

31.5 

30.0 

J uly  5 

47.5 

42.0 

32.0 

Aug.  24 

50.0 

44.0 

32.0 

May  17 

38.0 

31.5 

18.0 

J  uly  6 

49.0 

42.0 

26.0 

Aug.  25 

48.0 

44.0 

2,5.0 

May  18 

38.5 

32.0 

24.0 

July  7 

50.0 

42.0 

32.0 

Aug.  26 

44.0 

43. 5 

12.0 

May  19 

39. 0 

32.0 

27.0 

July  8 

49.0 

42.5 

3,3.0 

Aug.  27 

45.0 

43.5 

27.0 

May  20 

39.0 

32.0 

23.0  1 

July  9 

49.0 

43.5 

33.0 

Aug.  28 

44.0 

43. 5 

27.0 

May  21 

40.0 

32.0 

31.0  1 

July  10 

49.0 

42.5 

32.0 

Aug.  29 

44.5 

43.5 

31.0 

May  252 

40.0 

32. 0 

23.0  ! 

.July  11 

52.0 

42.5 

42.0 

Aug.  30 

46.0 

42.0 

32.0 

May  28 

42.0 

32.0 

19.0 ; 

July  12 

50.0 

42.5 

29.0 

Aug.  31 

46. 5 

42.0 

81.0 

May  24 

42. 5 

32.0 

32.0  1 

July  13 

51.0 

43. 0 

37.0 

Sept.  1 

46.5 

4.2.0 

21.0 

May  25 

42.5 

32.0 

19.0 

July  14 

52.0 

43.0 

35.0 

Sent.  2 

45.0 

42.0 

11.0 

May  26 

42.5 

32.0 

24.0 

July  15 

52. 5 

43.5 

25.0 

Sept.  ,3 

45. 0 

41.5 

13.0 

May  27 

42. 5 

32.0 

2,3.0 

July  16 

,52. 0 

43.5 

24.0 

Sept.  4 

45.0 

41.5 

15.0 

May  28 

42.5 

32.5 

24.0 

July  17 

54.0 

44.5 

36.0 

Sept.  5 

43.0 

41.5 

10.0 

May  29 

42.5 

33.0 

25.0 

July  18 

52.5 

45.0 

23.0 

Sept.  6 

40.0 

41.0 

11.0 

May  30 

42. 5 

,33. 0 

33.0 

July  19 

55.5 

4.5.0 

38.0 

Sept.  7 

39.0 

40.5 

4.0 

May  31 

43.5 

33.5 

25.0  1 

July  20 

49.0 

45.0 

23.0 

Sept.  8 

38.0 

40.0 

2.0 

June  1 

47.5 

33.5 

28.0  i 

July  21 

52.5 

4,5.0 

35.0 

Sept.  9 

38.0 

40.0 

14.0 

June  2 

46.0 

34.5 

24.0  i 

July  22 

49.5 

44.5 

28.0 

Sept.  10 

40.0 

40.0 

26.0 

June  3 

48.5 

3;5.0 

30.0  ! 

July  23 

50.0 

44.5 

34.0 

Sept.  11 

40.0 

39.0 

23.0 

June  4 

49.0 

35. 5 

,34.0  I 

July  24 

48.0 

44.5 

34.0 

Sept.  12 

41.0 

38.5 

28.0 

June  5 

49.0 

35. 0 

32.0  1 

July  25 

,50.0 

44.0 

2,2.0 

Sept.  13 

42. 5 

88.5 

28.0 

J une  6 

48.0 

36.0 

,32.0 

July  26 

51.0 

44.0 

21.0 

Sept.  14 

42.5 

39.0 

25.0 

June  7 

47.0 

36.5 

31.0 

July  27 

53.0 

44.5 

22.0 

Sept.  15 

42. 5 

39.0 

26.0 

June  8 

46.5 

36. 5 

33.0 

July  28 

51.0 

44.5 

32.0 

Sept.  16 

38.0 

39.0 

10.0 

June  9 

47.0 

37.5 

26.0  1 

July  29 

,50.0 

44.5 

32.0 

Sept.  17 

38.0 

39.0 

13.0 

June  10 

48.0 

37.5 

36.0 

July  30 

50.0 

44.5 

31.0 

Sept.  18 

38.0 

39.0 

11.0 

June  11 

49.0 

38.0 

37.0 

July  31 

48.5 

44.5 

30.0 

Sept.  19 

34.5 

37.5 

-8.0 

June  12 

47.5 

39.0 

29.0 

Aug.  1 

50.0 

44.5 

35.0 

Sept.  20 

ai.o 

37.0 

-8.0 

June  13 

48.0 

39.0 

26.0 

Aug.  2 

50.5 

44.0 

,36.0 

Sept.  21 

33.5 

36.5 

5.0 

June  14 

50.0 

39.5 

34.0 

Aug.  3 

49.0 

44.0 

34.0 

Sept.  22 

32.0 

35.0 

7.0 

♦June  15 

49.0 

40.0 

30.0 

Aug.  4 

47.5 

44.0 

18.0 

Sept.  23 

37.0 

37.0 

19.0 

June  16 

48.0 

40.0 

a5.o 

Aug.  5 

47.5 

44.0 

17.0 

Sept.  24 

37.0 

37.0 

19.0 

June  17 

45.5 

40.5 

35.0 

Aug.  6 

50.0 

4.3.5 

28.0 

Sept.  25 

38.0 

36.5 

31.0 

June  18 

46.5 

40.5 

28.0 

Aug.  7 

51.0 

43.5 

25. 0 

Sept.  26 

39.0 

37.0 

25.0 

June  19 

47.0 

40.5 

29.0 

Aug.  8 

54.0 

44.0 

22. 0 

Sept.  27 

40.5 

37. 5 

38.0 

June  520 

,50.0 

40.5 

36.0 

Aug.  9 

55.0 

44.5 

19.0 

Sept.  28 

37.5 

38.0 

15.0 

June  21 

49.0 

41.0 

33.0 

Aug.  10 

5,5.5 

45.0 

25.0 

Sept.  29 

37. 5 

38.0 

20.0 

June  22 

49.0 

41.0 

30.0 

Aug.  11 

55.5 

45. 5 

41.0 

Sept.  30 

35. 5 

38.0 

3.0 

June  23 

51.0 

41.5 

34.0 

Aug.  12 

51.5 

45. 5 

36.0 

June  24 

50.5 

42.0 

33.0 

Aug.  13 

50.5 

45. 5 

34.0 

METEOHOLOGICAL  EEPOETS. 

As  in  former  years,  the  writer  has  had  general  supervision  of  the 
voluntary  weather  observers  of  the  Weather  Bureau  in  Alaska,  and 
siibiiiits  herewith  more  or  less  complete  reports  from  28  stations. 
Their  records  are  made  daily,  but  since  these  daily  records  would 
occupy  too  much  space  in  this  report  they  have  been  condensed  so 
as  to  give  the  result  for  each  month.  They  show  the  maximum  and 
minimum  temperatures  wliich  occurred  during  the  month ;  but  the 
most  important  column  is  the  one  showing  the  daily  mean,  it  being 
the  correct  average  temperature  for  the  entire  month, 
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Space  docs  not  permit  comment  on  tliese  reports  now,  but  at  an 
earh^  date  a  bulletin  should  be  published  on  the  climate  of  Alaska, 
as  it  may  be  presented  from  the  accumulated  reports  during  the  past 
six  jQars. 

Meteorological  observations. 

SITKA.  C.  C.  Georgeson,  observer. 


Month. 

Temperature. 

Total. 

precipi¬ 

tation. 

Weather  conditions  (number  of  days). 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Daily 

mean. 

Clear. 

Partly 

cloudy. 

Cloudy. 

Rain  or 
snow. 

1903. 

o  p 

°  F. 

o  jp 

Inches. 

October  . 

59 

30 

45. 36 

14.82 

3 

7 

21 

26 

N<^'^’'<^riiber  _ 

54 

16 

36.35 

6.5 

13 

17 

15 

December  _ 

49 

25 

40.11 

14.97 

9 

22 

22 

1904. 

January  . 

44 

5 

30. 22 

9.76 

5 

4 

22 

14 

February . 

43 

10 

25.5 

23. 01 

18 

6 

5 

1 

March . . 

51 

7 

32. 17 

3.04 

15 

10 

6 

6 

April  . - . 

58 

59 

40. 73 

3.39 

20 

10 

19 

May  _ _ _ 

57 

33 

44.4 

3. 80 

10 

21 

21 

June . 

56 

32 

47.06 

3. 22 

4 

5 

21 

22 

Jtlly . 

62 

34 

55. 8 

5.95 

12 

19 

26 

August  - . - . 

70 

40 

52.9 

4.14 

Q 

14 

11 

September . 

71 

36 

,  50. 51 

13. 27 

5 

9 

16 

23 

KENAI.  P.  H.  Ross,  observer. 


19a3. 

!  20 

September . 

62 

45. 5 

2.72 

12 

8 

10 

12 

October  . 

59 

1  -  2 

31.14 

.77 

6 

8 

17 

8 

November . 

34 

-27 

17.  .56 

.78 

9 

2 

19 

6 

December . 

40 

1  -10 

20.03 

.18 

7 

3 

21 

6 

1904. 

January . 

35 

-34 

8.7 

.46 

14 

4 

13 

7 

February . 

31 

1  -27 

5.18 

.29 

23 

2 

4 

2 

March . 

42 

1 

.02 

24 

5 

2 

1 

April . 

55 

.34 

5 

12 

13 

2 

May . 

61 

24 

44. 14 

22 

5 

4 

June . 

65 

29 

48.3 

.87 

14 

6 

10 

9 

July . 

65 

27 

49.55 

2.44 

13 

6 

12 

13 

August . 

73 

2.5 

50.7 

3.5 

8 

9 

14 

14 

September . 

75 

11 

44.64 

4.01 

19 

2 

9 

10 

COPPER  CENTER.  J.  W.  Neal,  observer. 


1903. 

October  . . 

.52 

-11 

24. 75 

1.71 

6 

9 

16 

7 

November . 

.35 

-37 

-  3.64 

.2 

17 

11 

2 

8 

December  . . 

39 

-19 

6.3 

.8 

2 

9 

19 

1604. 

January  . 

42 

-59 

-12.3 

.31 

21 

3 

5 

2 

February . 

25 

-47 

-10.7 

.22 

17 

3 

8 

1 

March . 

47 

-42 

3.6 

18 

13 

April . 

58 

8 

34 

.24 

10 

10 

10 

4 

May . . 

75 

21 

44.. 59 

.82 

11 

20 

12 

June . 

76 

32 

.52. 03 

1.11 

13 

17 

13 

July . 

82 

32 

.52. 67 

1.8 

5 

11 

14 

13 

August . 

87 

24 

52. 22 

2.09 

6 

6 

18 

13 

September . 

» 

67 

6 

40.5 

.73 

16 

5 

9 

7 
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Meteorological  observations — Continued. 

LORING.  Fred  Patching,  observer. 


Temperature. 

Total 

Weather  conditions  (number  of  days). 

Month. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Daily 

mean. 

precipi¬ 

tation. 

Clear. 

Partly 

cloudy. 

Cloudy. 

Rain  or 
snow. 

1903. 

November. . 

o  ^ 

54 

o  jr 

'8 

O  p 

34.33 

Inches. 

16.7 

6 

24 

19 

December  .  _ 

53 

22 

89 

21.5 

2 

29 

25 

1901. 

January  . 

46 

-  6 

20.25 

16 

1 

1 

29 

23 

February _ _ _ 

40 

-  6 

17 

3.8 

11 

5 

13 

March  . . 

54 

-10 

26. 82 

1.5 

19 

12 

7 

April  . . . 

62 

26 

45. 96 

7.75 

10 

20 

16 

May . . . 

69 

27 

44 

16 

3 

5 

23 

18 

June . 

66 

35 

49 

10.6 

5 

6 

19 

19 

McHenry  inlet.  John  C.  Callbreath,  observer. 


1904. 

July  - . 

63 

44 

53 

5.1 

1 

10 

11 

August . 

75 

41 

54.  a5 

1.84 

io 

8 

11 

9 

September . 

67 

35 

50.4 

.22 

4 

6 

20 

24 

PETERSBURG.  J.  A.  Goding,  observer. 


1904. 

July . 

70 

35 

52.3 

August  . . - 

76 

34 

52.8 

September . . . 

64 

30 

44.15 

9.2 

2 

7 

22 

21 

1.93 

16 

6 

9 

8 

15.33 

6 

5 

19 

7 

JUNEAU.  S.  J.  Sharick,  observer. 


1903. 

August . 

75 

42 

31.7 

September . 

65 

37 

50.2 

1904. 

April . - . 

60 

20 

42.8 

May . 

65 

30 

48.05 

June . 

68 

31 

49.3 

July . 

69 

42 

57.1 

August  . . 

74 

36 

54.2 

September . 

68 

32 

49.3 

5. 45 

9 

3 

6.94 

6 

1 

7.83 

17 

1 

12 

6.7 

20 

3 

8 

10. 66 

15 

15 

7.15 

11 

17 

3 

4.04 

24 

7 

9.68 

15 

15 

1 

SKAGWAY.  H.  D.  Clark,  observer. 


1903. 

October . 

55 

22 

40.5 

9. 99 

7 

3 

21 

17 

November . 

44 

10 

28.07 

1.6 

7 

11 

12 

7 

December . 

47 

17 

33.69 

3.35 

4 

6 

21 

8 

1904. 

January . . 

43 

-11 

21.0 

1.44 

7 

11 

13 

10 

February  . . 

82 

—  3 

10.7 

25 

5 

4 

March . 

52 

2 

22.79 

.a3 

21 

7 

3 

3 

April . 

58 

27 

41.25 

2.31 

5 

13 

12 

4 

May  - . 

68 

27 

47.5 

.84 

10 

17 

4 

6 

June.- . 

70 

33 

51.7 

.97 

3 

15 

12 

6 

July . . 

77 

39 

56.4 

1.07 

3 

16 

12 

6 

August . . . 

80 

31 

56.9 

.18 

8 

16 

7 

September . 

67 

32 

47.4 

2.8 

7 

12 

11 

6 

July  for  11  days. 
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Meteo rological  observa f  ions —  Continued . 

KILLISNOO.  Joseph  Zuboff,  observer. 


Month. 

Temperature. 

Total 

precipi¬ 

tation. 

Weather  conditions  (number  of  days). 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Daily 

mean. 

Clear. 

Partly 

cloudy. 

Cloudy. 

Rain  or 
snow. 

1903. 

o  jr. 

°F. 

0  p 

Inches. 

October . 

55 

26 

42.’9 

12.45 

2 

1 

4 

24 

November . 

50 

15 

3:3.5 

3.65 

3 

5 

5 

16 

December . 

47 

2.5 

36 

5 

2 

4 

7 

18 

1904. 

January..-  . 

47 

3 

27.9 

4.3 

5 

4 

2 

20 

February  . 

38 

7 

19.2 

1.25 

19 

4 

1 

5 

March . . . 

46 

13 

27.6 

1.2 

17 

3 

5 

6 

April . . . 

54 

30 

40.7 

i.ai 

1 

11 

19 

13 

May . - . . 

59 

28 

45.4 

1.75 

2 

11 

9 

9 

June 

63 

35 

49 

3.a5 

11 

3 

16 

July 

63 

38 

51.05 

4.6 

8 

3 

20 

August.  . . 

70 

41 

53.5 

2.3 

11 

10 

5 

5 

September . 

65 

32 

47.7 

7. 7 

3 

4 

3 

20 

ORCA.  W.  J.  Shephard,  observer. 


1903. 

October  . . . . 

November . . 

December 

54 

47 

44 

42 

38 

52 

58 

65 

28 

15 

24 

11 

8 

11 

30 

31 

38.15 
30. 98 
,33.95 

27. 55 
25.65 
34 

38. 85 
43. 88 

17.6 
13. 24 
23. 44 

11.59 

4 

6 

2 

9 

19 

16 

4 

3 

6 

8 

21 

16 

4 

17 

2 

1 

19 

13 

18 

11 

1904. 

January . 

February  . 

3 

8 

11 

16 

5 

March . . 

72 

13. 55 
4.7 

April . 

8 

4 

Maya . . . 

June  .  _ 

7 

July& .  . 

August  . 

September .  .  .  . 

84 

34 

35.85 

9. 12 

10 

19 

13 

FORT  LISCUM.  C.  J.  Bartlett,  observer. 


1903. 

October  . . 

50 

16 

33.65 

November . . 

42 

4 

23.  .31 

December . . 

43 

12 

28.09 

1904. 

January . 

42 

_  7 

22.58 

February.. . 

42 

2 

21.89 

March . 

49 

5 

24.79 

April . 

52 

22 

36.2 

May . . 

58 

30 

43. 86 

June  . 

61 

36 

48. 24 

July . . . . . 

66 

38 

48.77 

August . 

75 

34 

11.67 

September . . 

70 

.  30 

44. 73 

6.62 

15 

16 

16 

5.62 

15 

15 

17 

9.61 

5 

26 

20 

6.8 

15 

15 

16 

.5 

21 

8 

1 

.1 

2.5 

6 

1 

4.5 

7 

23 

20 

.68 

16 

15 

14 

2. 15 

6 

24 

16 

5.61 

0 

25 

20 

12. 75 

5 

26 

21 

7.90 

12 

18 

13 

SUNRISE.  A.  Lavrson,  observer. 


1903. 

October . . 

52 

8 

32.5 

2. 61 

8 

5 

18 

11 

November . 

38 

-15 

17.2 

3.:37 

9 

3 

18 

12 

December . 

48 

4 

25.3 

3.7 

8 

8 

15 

12 

1904. 

1 

Janiiary . . 

40 

-21 

11.5 

1.69 

13 

3 

15 

10 

Febriiary . 

31 

-16 

8.7 

.13 

2.5 

2 

2 

8 

March . 

42 

-11 

16.4 

.28 

2.5 

3 

3 

3 

April . 

.56 

20 

35.  4 

5.08 

4 

4 

22 

21 

May . 

62 

27 

44 

1.01 

13 

12 

6 

8 

Juno . 

68 

31 

49 

1.36 

11 

7 

12 

15 

July . . . 

70 

34 

51.2 

1.05 

6 

n 

14 

18 

August  -  - . 

76 

31 

51.4 

5.2 

4 

6 

21 

24 

Sentember . 

ro 

20 

44.2 

2.:33 

13 

3 

14 

16 

« 15  clays  in  May.  &Not  reported. 
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Meteorological  observations — Continued. 

T  YOON  OK.  Durell  Finch,  observer. 


Temperature. 

Total 

Weather  conditions  (number  of  days). 

Month. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Daily 

mean. 

precipi¬ 

tation. 

Clear. 

Partly 

cloudy. 

Cloudy. 

Rain  or 
snow. 

1903. 

September . 

o 

68 

o  ]p 

28 

o 

49.2 

Inches. 

2. 76 

17 

2 

11 

10 

October . 

53 

13 

34.6 

1.15 

11 

1 

19 

6 

November  . 

39 

—  8 

21.1 

.64 

12 

18 

4 

December _ 

41 

3 

27,9 

.57 

7 

24 

8 

1904. 

January . 

a5 

—15 

13.4 

1.07 

13 

1 

17 

7 

February . 

37 

-11 

14.1 

3 

26 

3 

1 

WOOD  ISLAND.  Rev.  Curtis  P.  Coe,  observer. 


1903. 

September . . 

October . 

November . . 

71 

54 

53 

45 

52 

39 

26 

11 

24 

8 

54.4 
40.  74 
33.11 
35.25 

28.41 

7. 95 
6.27 
3.3 
8.29 

2.63 

3 

5 

1 

6 

26 

20 

14 

14 

15 
21 

14 

December . 

4 

7 

27 

20 

1904. 

January . 

February  a . 

4 

March . 

47 

11 

28.45 

April . 

48 

24 

37.47 

3.68 

7 

5 

18 

20 

May . . 

63 

31 

41.93 

3.a5 

9 

7 

June . 

68 

36 

50.38 

2. 26 

11 

July . . . 

69 

42 

52.37 

1.36 

19 

12 

11 

August . 

68 

42 

53 

4.89 

5 

26 

September . 

65 

40 

50.3 

.63 

16 

13 

1 

10 

COAL  HARBOR,  UNGA  ISLAND.  Henry  S.  Tibbey,  observer. 


1903. 

October . 

55 

22 

37. 5 

November _  _  .. 

41 

18 

'30.7 

December.... . 

46 

19 

31.9 

1904. 

January . 

39 

8 

26.2 

February  . 

50 

-  1 

22.7 

March . . 

51 

10 

29 

April . 

45 

29 

31.25 

May  . . . 

52 

31 

39.95 

June . . . 

61 

35 

45.9 

July . 

70 

39 

50.3 

August . 

60 

41 

49.5 

2.52 

7 

9 

15 

13 

2.54 

8 

6 

16 

21 

4. 75 

7 

4 

20 

21 

2 

13 

8 

10 

16 

17 

6 

6 

2 

13 

5 

10 

9.a5 

7 

8 

15 

30.8 

13 

2 

14 

1.21 

9 

4 

17 

9 

4.22 

6 

4 

'21 

20 

4.17 

2 

6 

23 

21 

MINE  HARBOR,  HERENDEEN  BAY.  Capt.  J.  Ducan,  observer. 


1903. 

September . 

58 

*31 

48.3 

5.1 

1 

1 

28 

27 

October . . . . 

55 

18 

36.7 

3. 97 

3 

2 

26 

24 

November . 

40 

15 

28.7 

2.6 

2 

1 

27 

20 

December . 

43 

13 

80 

5.92 

3 

1 

27 

14 

1904, 

January . 

39 

-  2 

23.3 

3 

6 

2 

23 

11 

February .  _. 

41 

—  7 

21.2 

.49 

8 

21 

4 

March . 

44 

4 

23.6 

.30 

6 

i 

24 

6 

April . 

45 

3 

28.05 

1.42 

1 

29 

14 

May  . . 

53 

22 

37 

.81 

4 

27 

14 

June . 

58 

31 

43. 5 

1.30 

3 

26 

7 

July . . . 

65 

37 

47.7 

3.79 

1 

3 

27 

21 

August . 

79 

40 

5i.  5 

4.25 

4 

27 

24 

o  Not  reported. 
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Meteorological  ohservations — Continued. 

NUSHAGAK.  J.  Kublen,  observer. 


Temperature.  | 

Total 

Weather  conditions  (numbei 

•  of  days). 

Month. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Daily 

1  mean. 

i 

precipi¬ 

tation. 

Clear. 

Partly 

cloi^dy. 

Cloudy. 

Rain  or 
snow. 

1904. 

JxBy . 

o 

79 

o 

39 

CO 

o 

Inches. 

2.i7 

9 

G 

16 

13 

CANDLE.  R.  S.  Dimmick,  observer. 


1903. 

October  « . 

37 

-21 

November . 

27 

-27 

December . 

31 

—35 

1904. 

January . . 

23 

-46 

February . 

28 

-44 

11 

3 

2 

10 

2 

14 

9 

20 

23 

9 

18 

KOTZEBUE.  Dana  Thomas,  observer. 


1904. 

.Tamia  ry 

22 

34 

34 

45 

O(^J00O 

1.0  CO  1— < 

1  i  1 

13  4.5 

February  .  _ 

-  5.25 
5. 69 
15. 55 

Ma^’ch . . 

April . 

May . • . 

June . 

66 

30 

POINT  BARROW.  H.  R.  Marsh,  M.  D.,  observer. 


1903 

November  .. 
December ... 

1904 

January . 

February  ... 

March . . 

April . 


13 

26 

-  7.48 

12 

18 

24 

-29 

-  8.35 

15 

16 

-  6 

-40 

-24.  75 

25 

6 

-25 

-38 

-12. 95 

17 

1 

11 

3:3 

-39 

-  2.63 

15 

6 

9 

30 

-36 

1.6 

21 

9 

FORT  GIBBON.  Frederick  F.  Simmons,  observer. 


1903. 

September . 

68 

17 

40. 73 

0. 48 

24 

3 

3 

2 

October . . 

47 

-23 

12. 57 

.22 

21 

4 

6 

3 

November . 

24 

-40 

-  6.48 

.3:3 

26 

2 

2 

2 

December . . 

24 

-30 

-  .64 

15 

'j' 

9 

19G4. 

January . . 

-20 

-53 

-19.1 

.08 

19 

7 

5 

2 

February  . 

18 

-51 

—16 

.55 

16 

9 

4 

4 

March  . . .  ... 

-45 

-47 

-30.64 

.35 

17 

7 

7 

3 

April . 

51 

-12 

25.  7 

.09 

21 

8 

1 

1 

May . . . . . 

68 

25 

23.7 

.22 

25 

4 

2 

2 

June . 

85 

39 

62.76 

.  .53 

24 

3 

3 

1 

July . 

80 

50 

62. 19 

1.9:5 

11 

10 

10 

10 

August  . 

75 

57  1 

50. 55 

3.8 

16 

14 

11 

FORT  EGBERT.  John  B.  Clayton,  observer. 


1903. 

August . 

September  c . 

I 

81 

i 

20 

53.34 

2.97 

13 

3 

15 

12 

October  c . . . 

1 

o  19  days  in  October.  c Not  reported. 

5  days  in  August. 
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Meteorological  observations — Continued. 


TEIKHIL.  Joseph  H.  Embleton,  observer. 


Month. 

Temperature. 

Total 

precipi¬ 

tation. 

W eather  conditions  (number  of  days). 

1  Maxi¬ 

mum. 

Mini¬ 

mum. 

Daily 

mean. 

Clear. 

Partly 

cloudy. 

Cloudy, 

Rain  or 
snow. 

1904. 

o  p 

o  JP 

o  ^ 

Inches. 

March . 

46 

-24 

18.5 

0.5 

17 

3 

11 

April  a . 

58 

10 

35. 35 

7.25 

9 

3 

18 

2 

May . 

16 

.4 

12 

1 

18 

June . 

28 

7.9 

15 

4 

11 

3 

July . 

28 

1.53 

7 

3 

21 

August . . 

100 

25 

51.5 

2 

12 

3 

16 

September . . . 

70 

11 

40.5 

1.21 

12 

2 

16 

14 

CHESTOCHENO.  Ray  M.  Martin,  observer. 


1904. 

April  b . 

60 

25 

42.00 

7 

May  c. . 

June  c . 

July . 

89 

41 

50. 33 

16 

3 

10 

2 

August . 

86 

27 

53.4 

4. 01 

14 

9 

8 

12 

September . 

65 

15 

36.03 

2. 01 

16 

6 

8 

9 

TANANA  CROSSING.  John  A.  Perry,  observer. 


1904. 

May . 

June  r . 

68 

23 

45.2 

0.76 

15 

7 

•  9 

6 

July - - - 

76 

30 

52.4 

.78 

15 

10 

6 

4 

August .  . 

79 

23 

48. 45 

.89 

16 

12 

3 

2 

September . 

63 

3 

29.08 

.96 

14 

11 

5 

3 

KETCHEMSTOCK.  Daniel  B.  McCarthy,  observer. 


1904. 

May . 

GO 

19 

32.1 

0. 81 

5 

26 

June . 

70 

27 

48.2 

.83 

4 

24 

2 

July  . . . . 

76 

27 

51.7 

2.23 

3 

23 

4 

FORT  YUKON.  Leonidas  J.  H.  Wooden,  observer. 


1903. 

September  _ _ 

111  1  1  1  1 

1.7 
12.8 

2.6 

3.8 

6.9 

October  . 

40 

12 

26 

-2 

27.3 

38.45 

32.0:3 

November . . 

Decembers . 

1904. 

•Tauun.ry  f  _ 

February 

9.2 

.8 

4.8 

5 

2.5 

March 

April  <J 

May  b 

73 

83 

82 

4-5.68 

56.1 

66.5 

•Tnuft  i 

July  J . 

11.9 

. . j . 

COLDFOOT.  Frank  E.  Howard,  observer. 


1901. 

February  - 

Mai‘ch . 

April . 

May . 

June. . 

Jtdy . 


20 

-46 

-18.  .56 

3.5 

17 

12 

11 

41 

-43 

.80 

2.5 

13 

8 

10 

15 

56 

-19 

27 

.9 

9 

7 

14 

5 

76 

25 

44.1 

.6 

16 

7 

8 

3 

82 

29 

51.75 

1.25 

14 

8 

8 

8 

81 

34 

59 

3 

8 

23 

9 

(t  Maximum  for  26  days  in  April.  /January  maximum  for  10  days. 

^  7  days  in  April.  o  April  maximum  for  7  days, 

c  Not  reported.  h  May  maximum  for  23  days. 

d  October  maximum  for  21  days,  minimum  25  days.  i  June  maximum  for  24  days, 

e  December  maximum  for  28  days.  J  July  maximum  for  30  days. 


ANNUAL  REPORT  OE  THE  HAWAII  AGRICULTURAE  EXPERI¬ 
MENT  STATION,  WOT 

Bj'  Jared  G.  Smith,  Special  Agent  in  Charge. 

The  work  of  the  Hawaii  Agricultural  Experiment  Station  has 
been  a  continuation  of  the  various  lines  of  investigation  described  in 
previous  reports.  As  stated  in  the  preliminary  report,  the  funds  of 
the  station  have  been  largely  invested  in  acquiring  an  equipment  of 
buildings,  tools,  apparatus,  and  books,  without  vchich  it  is  dilFicult  to 
undertake  inx^estigations  and  experiments.  Much  of  the  time  of  the 
special  agent  lias  been  deAmted  to  superintending  building,  clearing, 
and  other  operations  of  a  similar  character,  and  the  station  noAV  pos¬ 
sesses  a  modest  laboratory  for  chemical  and  entomological  investiga¬ 
tions  and  a  good  reference  library  Avell  developed  along  the  lines  of 
tropical  agriculture,  horticulture,  chemistry,  and  entomology,  which 
are  housed  in  comfortable  buildings. 

EUILBHJG  OPEHATIONS. 

A  neAv  insectary,  12  feet  G  inches  by  25  feet,  with  glass  sides  and 
roof,  concrete  floor,  benches,  breeding  cages,  and  Avater  fixtures,  Avas 
built  adjacent  to  the  entomological  laboratory,  and  tAVO  small  cot¬ 
tages  for  laborers  and  an  addition  to  one  of  the  stables  Avere  also 
built.  The  Territorial  legislature  appropriated  $3,000  toAvard  the 
construction  of  a  fire-proof  library,  office,  and  laboratory  building 
(PL  XI Y,  fig.  1),  and  $1,500  for  a  chemist’s  residence.  These  sums 
were  Avholly  inadequate  for  their  purposes,  and  to  preA^ent  losing 
them  entirely  an  arrangement  Avas  made  by  Avhich  the  station  sup¬ 
plied  certain  features.  In  addition  to  the  residence  for  the  chemist, 
the  station  built  a  four-room  cottage  for  the  use  of  the  entomologist. 
These  and  the  other  buildings  have  been  painted,  some  grading  has 
been  done,  and  additional  roads  constructed.  The  Avater  supply  of 
the  station  proA^ed  inadequate  for  laboratory  and  other  purposes  last 
year,  and  in  order  to  oA^ercome  this  difficulty  and  proAude  a  supply 
for  irrigation  purposes  a  drainage  shed  Avas  erected  on  the  higher 
portion  of  the  station  grounds,  Avhere  there  is  an  abundance  of  rain, 
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and  two  10,000-gallon  tanks  were  constructed  to  provide  a  better  and 
more  permanent  water  supply.  These  operations,  which  were  be¬ 
lieved  to  be  essential  to  the  station,  have  made  a  serious  inroad  on 
its  income,  and  have  to  a  degree  caused  a  temporary  cutting  down  of 
some  of  the  investigations  planned  for  the  year,  but  it  is  believed 
that  with  the  beginning  of  the  fiscal  year  1906  the  station  will  be  in 
a  position  to  do  as  good  work  and  as  much  of  it,  considering  the  num¬ 
ber  of  scientists  employed,  as  at  many  of  the  older  institutions.  A. 
telephone  line  has  been  erected  connecting  the  various  buildings  with 
each  other  and  with  the  city  system.  Four  acres  of  land  surrounding 
the  main  ofiice  has  been  placed  in  a  first-class  condition  and  will  be 
used  for  plat  experiments.  About  15  additional  acres  of  pasture 
land  have  been  fenced  and  cleared  of  guava-  and  lantana.  Consider¬ 
able  additions  have  been  made  to  the  library  through  purchases  and 
exchanges,  so  that  the  station  now  possesses  the  best  working  library 
in  subjects  relating  to  agriculture  in  the  Territory. 

FTOBS. 

As  stated  in  the  annual  report  for  1903,  the  Territorial  legislature 
appropriated  $5,000  per  year  for  two  years  for  assistance  to  the  sta¬ 
tion  and  $1,000  as  a  part  of  the  salary  of  the  station  chemist.  At  a 
special  session  of  the  legislature  the  appropriation  for  the  station 
was  cut  down  to  $2,730,  and  the  amount  set  aside  for  the  chemist’s 
salary  was  cut  out  entirely.  This  action  was  necessary  for  reasons 
of  economy.  The  falling  oF  of  the  revenue  of  the  islands  had  been 
so  marked  that  there  were  not  sufficient  funds  to  supply  the  needs  of 
the  local  government,  and  the  station  was  made  to  feel  the  necessity 
for  retrenchment.  It  is  unfortunate  that  this  local  support  has  been 
lost.  The  station  is  maintained  for  the  benefit  of  the  agriculture  of 
the  islands,  and  even  a  small  appropriation  from  Territorial  funds 
would  serve  to  bring  the  station  and  the  interests  and  industries  of 
the  islands  into  closer  relationship. 

COOPEEATIOH  WITH  TEEEITOEIAL  ATJTEGEITIES. 

The  funds  appropriated  by  the  Territory  are  apportioned  to  vari¬ 
ous  pur]:)oses  by  the  board  of  comwiissioners  of  agriculture  and  for¬ 
estry.  acting  on  recommendations  made  by  the  special  agent  in  charge 
of  the  station.  About  one-half  of  the  funds  now  available  has  been 
set  aside  for  carrying  on  tobacco  experiments  on  the  island  of 
Hawaii.  A  tract  of  land  has  been  leased  for  a  number  of  years  and 
experiments  are  being  made  with  Sumatra  and  Habana  tobaccos 
grown  in  the  oj^en  and  under  shade.  A  preliminary  report  of  this 
investigation  is  given  elsewhere. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  XIV. 


Fig.  1.— New  Office  and  Laboratory  Building  at  Hawaii  Station. 


Fig.  2.— Spraying  Orange  Trees,  Hawaii. 
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Cooperative  experiments  in  cacao  cultivation  are  being  carried  on 
in  connection  with  the  board  of  agriculture  and  the  Hilo  Boarding 
School.  The  station  had  on  hand  a  large  number  of  cacao  seedlings, 
and  an  arrangement  was  effected  by  which  the  growing  of  this  crop 
is  to  be  investigated  through  a  period  running  from  seven  to  eight 
3’ears. 

Ill  connection  with  these  cooperative  experiments  investigations  will 
be  carried  on  upon  the  selection,  propagation,  and  cultivation  of 
bananas.  During  the  past  fiscal  year  arrangements  were  effected 
whereby  several  luindred  banana  plants  were  obtained  through  the 
Bureau  of  Plant  Industry  of  the  U.  S.  Department  of  Agriculture 
from  Costa  Eica,  Central  xVmerica,  for  planting  in  ITawaii.  These 
Avere  secured  by  the  courtesy  of  the  United  Fruit  Company,  the  only 
expense  being  that  of  transportation.  The  plants  Avere  receiA^ed  in 
HaAvaii,  fumigated,  and  turned  OA^er  to  the  station  for  cultiA^ation,  the 
desire  being  to  establish  in  the  islands  a  type  of  banana  which  will 
bear  shipping  better  than  that  now  produced  for  the  export  trade. 
It  is  belieA^ed  by  many  that  the  Bluefields  or  Central  American 
bananas  are  superior  in  shipping  and  keeping  qualities  to  the 
IlaAvaiian  varieties,  and  it  Avas  only  through  the  receipt  of  a  large 
number  of  plants  that  this  matter  could  be  definitely  settled  in  a 
coinjAaratively  short  time. 

IHVESTiaATIOHS. 

The  chemist  of  the  station,  Avho  v/as  appointed  after  the  beginning 
of  the  present  fiscal  year,  Avas  compelled  to  Avork  Avith  A^ery  incom¬ 
plete  facilities  until  the  finishing  of  the  laboratory  building.  A 
room  in  the  former  office  building  Avas  fitted  up  Avith  shelving  and 
tables  and  used  for  a  laboratory.  A  gas  machine  Avas  purchased, 
together  Avith  a  limited  amount  of  glassAvare  and  other  apparatus, 
and  the  chemist  has  deAmted  a  considerable  portion  of  his  time  to 
research  iuA^estigation,  studying  the  composition  of  some  of  the 
organic  compounds  of  the  soil.  In  addition  he  has  made  analyses 
of  a  large  number  of  samples  of  forage  and  fodder  plants,  a  more 
extended  report  on  Avhich  is  giA^en  in  the  report  of  the  chemist. 

The  horticulturist  of  the  station,  Avho  submits  elseAvhere  a  report, 
Avas  appointed  in  October,  B)03,  and  has  already  issued  a  bulletin  on 
bananas,  Avhich  treats  of  the  cultivation  and  marketing  of  bananas 
and  brings  together  information  regarding  a  large  number  of 
TIaAvaiian  A^arieties,  making  possible  a  systematic  stud}?^  of  this  impor¬ 
tant  food  plant.  Experiments  are  being  continued  on  the  cultiAuitio]! 
and  fertilization  of  bananas,  and  a  large  collection  of  Auirieties  is 
being  brought  together  on  the  station  grounds.  The  horticulturist 
has  also  begun  experiments  in  the  propagation  of  mangoes  and  alii- 
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gator  pears,  investigating  the  possibility  of  extending  the  propaga¬ 
tion  of  the  more  desirable  varieties  by  means  of  budding,  grafting, 
etc.  He  also  collected  and  prepared  a  large  exhibit  of  fruits  and 
horticultural  products  which  was  exhibited  as  a  part  of  the  Office 
of  Experiment  Stations  exhibit  in  the  Government  Building  at  the 
Louisiana  Purchase  Exposition. 

The  entomologist  has  continued  his  investigation  on  the  life  history 
of  numerous  insect  pests  and  prepared  a  bulletin  on  the  cane  leaf 
hopper,  Vvdiich  treats  of  the  life  histor}^  of  the  pest,  describes  the 
injury  produced,  and  offers  suggestions  for  its  control.  In  connection 
Avith  this  inA^estigation  the  entomologist  visited  plantations  on  the 
Avarious  islands  and  also  iiiA^estigated  a  number  of  other  insect 
enemies  of  field  and  garden  crops,  a  report  on  Avhich  is  submitted. 

The  special  agent  in  charge  of  the  station,  in  addition  to  attending 
to  the  business  of  the  station  as  director  and  disbursing  agent,  has 
begun  the  investigation  of  some  of  the  fungus  diseases  of  coffee  and 
other  economic  plants,  and  has  made  an  attempt  to  bring  together 
the  coffee  groAvers  of  the  HaAvaiian  Islands  into  an  association  for 
their  mutual  advantage.  I^etters  Avere  addressed  through  the  Depart¬ 
ment  of  State  to  the  American  consuls  in  Europe  asking  for  samples 
and  prices  of  the  different  grades  of  coffee,  and  Avith  these  reports  as 
a  basis  it  is  believed  that  something  can  be  done  toAvard  deA^eloping  a 
market  for  the  superior  grades  of  IlaAvaiian  coffee. 

As  preAuously  reported,  the  special  agent  has  begun  a  comparatiA^e 
test  of  grasses  and  forage  plants,  which  is  being  carried  on  in  coop¬ 
eration  Avith  the  Hawaii  LiA^e  Stock  Breeders’  Association.  Attempts 
haA^e  been  made  to  import  and  distribute  among  the  members  of  the 
association  grass  and  forage-plant  seeds  from  Anrious  parts  of  the 
Avorld.  Some  of  these  seeds  Avere  not  available  through  regular  seed 
dealers,  but  through  the  efforts  of  the  special  agent  it  has  been  pos¬ 
sible  to  secure  rare  seeds  and  to  call  the  attention  of  the  Stock  Breed¬ 
ers’  xVssociation  to  numerous  forage  plants  Avith  Avhich  tliey  Avere  not 
familiar.  The  distribution  of  the  seed  has  been  made  through  the 
secretary  of  the  association  and  the  special  agent  in  charge  of  the 
station,  the  seeds  being  sent  to  such  localities  as  they  were  belieA^ed  to 
be  adapted  to.  Among  the  forage  plants  under  special  investigation 
are  fenugreek,  sand  lucern,  sulla,  Pasjyaliim  dilatatum^  Mitchell  grass 
{Astrebla  'pectinata)  ^  Florida  beggar  weed,  and  Avhite  branching 
sorghum.  In  addition,  arrangements  have  been  made  to  secure  seeds 
of  Avhite  grama,  red  grama,  side-oats  grama,  Panicum  bidbosum^  and 
a  number  of  other  species  of  grasses  Avhich  are  common  on  the  dry 
land  ranges  in  SoutliAvestern  United  States.  The  station  is  taking 
up  the  analysis  of  fodder  plants  and  grasses,  both  indigenous  and 
exotic,  with  a  vieAv  of  obtaining  information  regarding  their  actual 
Auilue. 


An.  Rpt.  Office  of  Experiment  Stations,  1904, 


Plate  XV 


Fig.  1.— Black  Wattle  Plantation,  Hawaii. 


Fig.  2.— Eucalyptus  Plantation,  Hawaii, 


- 


HAWAII  EXPERIMENT  STATION. 


365 


There  arc  on  the  station  gronnds  some  5  acres  of  wattle  trees 
Acacia  moJlissima)  which  have  been  planted  for  from  twelve  to 
fifteen  years  (PL  XY,  fig.  1).  The  crop  is  mature  and  many  of  the 
trees  are  dying.  The  bark  of  these  trees  is  of  value  for  tanning  pur¬ 
poses,  and  it  is  believed  that  at  least  100  tons  of  tan  bark,  containing 
from  29  to  37  per  cent  of  tannin,  valued  at  from  $25  to  $35  per  ton, 
can  be  secured  from  this  plantation.  In  addition  to  the  tan  bark  the 
timber  would  be  available  for  cord  wood,  and  the  amount  has  been 
estimated  at  about  40  cords  per  acre.  It  is  the  intention  to  prepare 
and  market  this  product,  and  if  the  venture  proves  a  successful  one 
and  a  market  is  established  for  this  important  tanning  material,  it  is 
j)ossible  that  a  new  industiy  may  be  developed,  as  the  trees  grow 
rapidly  and  produce  abundantly.  The  cultivation  of  wattle  trees  has 
been  followed  in  Natal  and  other  parts  of  South  Africa  with  success 
for  a  number  of  years,  and  it  is  believed  that  their  cultivation  can 
be  made  a  commercial  success  in  many  parts  of  Hawaii.  With  the 
present  interest  in  forestry  and  the  necessity  for  planting  denuded 
areas,  it  is  possible  that  wattle  planting  could  be  followed  instead  of 
eucalyptus,  which  so  far  has  had  little  value  aside  from  the  poles  and 
firewood  produced.  (PI.  XV,  fig.  2.) 

FARMEHS’  INSTITUTES. 

The  farmers’  institutes,  which  were  organized  through  the  efforts 
of  the  officers  of  the  station  in  1902,  have  been  continued  and  have 
served  of  great  value  in  bringing  together  individuals  interested  in 
agriculture  and  in  securing  the  results  of  each  other’s  practical  expe¬ 
rience.  The  appropriation  of  $300  made  by  the  Territorial  legisla¬ 
ture  vras  withdrawn  by  the  special  session  of  the  legislature,  and 
while  this  interfered  with  carrying  out  the  plans  to  some  extent,  a 
number  of  meetings  were  held  during  the  past  3^ear  on  the  different 
islands.  These  were  well  attended  and  were  largely  devoted  to  the 
presentation  of  papers  and  discussion  of  toxiics  related  to  diversified 
agriculture,  and  through  them  valuable  data  were  secured  relating 
to  the  interests  of  the  small  farmer.  As  an  illustration  of  the  range 
of  topics  discussed  there  Avere  presented  at  the  last  meeting  papers 
on  cassaAU  groAving  and  starch  preparation,  citrus  fruit  production, 
banana  groAving  and  shipping,  coffee  raising,  insect  pests,  etc.  The 
special  agent  in  charge  of  the  station  continues  as  president  of  the 
institutes,  and  Mr.  J.  E.  Higgins  is  secretary  of  the  organization. 

PUBLICATIONS. 

During  the  year  three  bulletins  of  the  regular  series  and  fiA^e  press 
bulletins  Avere  issued. 

Bulletin  No.  5,  A  Sugar-cane  Leaf  Hopper,  treats  of  the  introduc¬ 
tion  of  this  pest  and  its  distribution  tliroughout  the  different  islands. 
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Particular  attention  is  paid  to  the  life  history  of  the  insect,  the  ento-^ 
mologist  having  traced  it  through  the  various  stages  of  its  life. 

Bulletin  Xo.  G,  [Mosquitoes  in  Hawaii,  was  the  result  of  investiga-[ 
tions  carried  on  in  connection  with  the  mosquito  campaign  to  rid 
Honolulu  of  these  pests.  Xotes  are  given  on  the  distribution  and 
abundance  of  mosquitoes  in  Hawaii,  followed  by  a  general  account 
of  their  breeding  places,  life  history,  food  habits,  relation  of  mos- ' 
quitoes  to  disease,  and  methods  of  control. 

Bulletin  Xo.  7,  The  Banana  in  Plawaii,  treats  of  the  cultivation  of 
bananas,  shipment,  their  diseases  and  insect  enemies,  as  well  as  the 
various  uses  to  which  the  banana,  both  fruit  and  plant,  are  put. 
Xotes  are  given  on  the  principal  varieties  of  bananas  in  general  cul¬ 
tivation,  and  descriptions  are  given  of  a  large  number  of  Hawaiian 
varieties. 

Press  Bulletin  Xo.  G  is  devoted  to  vanilla  cultivation  in  Hawaii,  in 
which  the  methods  of  cultivation,  artificial  pollination,  and  fermen¬ 
tation  are  described. 

Press  Bulletin  Xo.  7,  Mosquitoes,  was  issued  in  English,  Hawaiian, 
Portuguese,  Chinese,  and  Japanese.  In  this  bulletin  attention  is 
called  to  the  relation  of  mosquitoes  to  disease,  and  directions  are  given 
for  their  destruction,  through  the  clearing  up  of  their  breeding  places, 
etc. 

Press  Bulletin  Xo.  8,  The  Mealj^  Bug  or  “  Pear  Plight  ”  of  the 
Alligator  Pear,  treats  of  what  threatened  to  be  a  serious  insect  injury 
to  the  avocado  or  alligator  pear  growing,  and  offers  j^ractical  sugges¬ 
tions  for  the  destruction  of  the  mealy  bug. 

Press  Bulletin  Xo.  9,  Two  Plant  Diseases  in  HaAvaii — Pineapple 
Disease  of  Sugar  Cane  and  the  Brown-e3^ed  Disease  of  Coffee,  calls 
attention  to  destructHe  diseases  of  sugar  cane  and  of  coffee  and  offers 
suggestions  for  their  preA^ention. 

Press  Bulletin  Xo.  10,  The  PineajAple  Scale,  describes  a  scale  insect 
Avhich  is  quite  troublesome  to  pineapples,  as  Avell  as  other  plants  of 
economic  importance.  Various  remedies  are  suggested  for  its  control. 

TOBACCO  EXPEIIIME:^TS  m  HAMAKUA. 

A  preliminary  report  on  the  tobacco  iiiA^estigations  is  submitted 
hereAvith.  In  Jul^q  1903,  2^  acres  of  land  Avere  leased  by  the  Secre¬ 
tary  of  Agriculture  from  Louisson  Brothers,  of  Honokaa,  for  the 
purpose  of  cariying  on  tobacco  experiments.  The  land  chosen  for 
this  Avork  is  in  the  Pohakea  tract,  about  2  miles  above  the  main  goA"- 
ernment  road  through  TIamakua,  at  an  elcAuition  of  1,G00  feet.  The 
land  Avas  selected  by  Mr.  F.  E.  Conter,  avIio  Ausited  the  Kona,  Hilo, 
and  Hamakua  districts  in  April  and  MaAq  1903,  for  the  purpose  of 
locating  a  suitable  site  for  tobacco  experiments. 
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The  ITnmalma  soil  is  dark  brown  or  black  forest  loam  of  very 
hue  texture,  light,  porous,  well  drained,  and,  like  all  our  island  forest 
soils,  rich  in  humus.  The  mechanical  analysis  indicates  adaptability 
to  the  cultivation  of  the  hner  qualities  of  leaf. 

Preliminary  Avork  Avas  begun  in  August,  1903,  the  land  ploAved  to 
the  depth  of  12  to  18  inches,  the  stones  removed,  and  stumps  and 
guava  roots  grubbed  and  burned.  The  held  is  on  the  edge  of  the 
forest,  AAuth  a  lieaA^y  groAAdh  of  Ohia  lehua  {Metrosidevos  folymor- 
2)ha)  on  three  sides.  The  held  Avas  repeatedly  harroAA^ed  and  stirred 
to  get  the  top  soil  in  hue  condition  and  keej)  doAAui  Aveeds.  Seed 
beds  Avere  made,  tools  purchased,  and  a  small  shed  built.  Tenting 
cloth  AAdiich  had  been  ordered  in  May  AA^as  not  receiA^ed  at  Honolulu 
until  December.  In  the  meantime  a  frame  Avas  constructed  to  coA^er 
1  acre  of  ground,  and  all  Avas  in  readiness  to  stretch  the  tent  Avhen 
the  cloth  reached  Hamakua,  in  January,  1904.  One  set  of  seedlings 
AA’as  groAAUi  in  the  seed  beds  in  anticipation  of  the  early  arriA^al  of 
the  tent  cloth.  These  AA'ere  cared  for  until  too  old  for  use,  and,  the 
cloth  not  having  arrived,  a  ncAV  lot  had  to  be  started.  The  best 
seed  having  been  used  in  starting  the  hrst  crop  of  seedlings,  no  plants 
Avere  aAuiilable  for  transplanting  until  from  the  second  crop,  in 
March.  The  Aveek  of  March  15  Avas  spent  in  final  cultivation  and 
preparation  of  the  soil.  The  tenting  Avas  stretched  on  the  frame 
by  March  29,  and  the  Avhole  field  Avas  planted  by  April  2.  April, 
1904,  j^roA’ed  an  exceptionally  rainy  month,  Avith  unusually  Ioav  tem¬ 
peratures.  There  Avas  a  fall  of  20.17  inches  from  April  8  to  13,  Avith 
temperatures  of  56°  to  63°  F.  during  that  time.  As  a  result  the 
losses  of  transplanted  tobacco  Avere  A^ery  high.  On  April  17  there 
Avas  9.50  inches  of  rain  in  tAventy-four  hours,  and  the  total  for  April 
Avas  38  indies.  Eeplanting  had  to  be  done  continuously  until  June 
1,  so  that  a  full  stand  AA^as  not  secured  until  that  date. 

By  the  end  of  June  a  feAV  of  the  plants  Avere  ripening  their  leaves, 
but  too  fcAV  Avere  in  satisfactory  condition.  Perhaps  a  hundred 
pounds  of  leaf  might  liaA^e  been  harvested  at  this  time,  but  there 
Avas  as  3'et  no  drying  and  curing  house,  the  legislature  having  in 
the  meantime  retrenched  its  appropriation  for  this  Avork,  so  that 
no  funds  Avere  available.  The  diminished  appropriation  for  the 
neAv  fiscal  year  became  aAuailable  in  July,  1904.  A  portion  of  this 
fund  Avas  immediately  iiiAx^sted  in  a  small  and  decidedly  inade¬ 
quate  curing  barn,  iieAv  seed  beds  Avere  built,  and  a  neAV  crop  of 
tobacco  from  fresh  seed  soAvn  in  them.  The  leaf  from  the  first  crop 
and  from  the  rattoon  crop  Avas  haiwested  as  it*  ripened,  in  July, 
August,  and  September,  and  cared  for  as  best  could  be.  The  pick 
during  these  three  months  amounted  to  about  1,000  pounds  of  cured 
leaf,  AAdiich  Avas  exceedingly  A^ariable  in  quality.  The  best  has  been 
bulked,  and  is  iioaa^  undergoing  fermentation. 
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Deli,  Florida  Sumatra,  and  Java  Sumatra  comprised  the  largest 
portion  of  the  ci-op.  Sumatra  tobacco,  as  has  been  noted  by  other 
experimenters,  is  quite  variabie  as  to  habit  of  plant  and  form  of  leaf. 
Five  to  seven  distinct  types  or  strains  are  easily  separable  from  the 
seedlings  grown  from  an}"  lot  of  imported  seed.  Some  of  these  types 
are  worthless.  The  best  of  them  can  undoubtedly  be  fixed  by  contin¬ 
ued  careful  selection.  Besides  the  Sumatra,  a  trial  was  made  of  Con¬ 
necticut  Broad  Leaf,  "\hielta  Aba  jo,  Connecticut  Havana,  Florida 
Havana,  and  Spanish  Zimmer.  The  quality  of  the  Cuban  type  to¬ 
bacco  has  been  uniformly  much  better  than  that  of  the  Sumatra. 

All  of  the  first  crop  is  now  out  of  the  Avay  and  a  second  crop  has 
been  planted,  from  which  much  better  results  arc  to  be  expected. 
Some  of  the  experts  to  whom  the  raw,  cured  but  unfermented,  tobacco 
has  been  referred  have  reported  very  favorably  upon  it.  Others 
have  stated  that  it  is  badly  cured  and  lacking  in  body;  but,  from 
the  fact  that  there  has  been  a  wide  range  of  opinion,  there  is  room  to 
hope  that  results  may  be  better  Avitli  Ijetter  facilities  for  caring  for 
the  next  crop.  There  are  some  points  in  its  fa^mr.  The  Pohakea 
tobacco  colors  Avell  and  shows  a  tendency  to  run  to  the  dark  shades — a 
good  characteristic  in  both  Avrapper  and  filler  leaf.  The  flaA'or,  in 
so  far  as  it  can  be  determined  from  the  unfermented  product,  is  mild, 
not  rank.  The  most  promising  factor  is  that  the  burn  is  good.  A 
cigar  rolled  from  our  raAV  Cuban  leaf  burns  evenly  and  Avithout  char, 
holds  fire,  and  leaves  a  Avhite  ash. 

From  the  beginning  of  the  experiment  careful  notes  liaA^e  been 
taken  in  regard  to  eA"ery  phase  of  the  groAvth  of  the  crop. 

The  experiment  has  hardly  been  a  fair  one,  because  of  the  numer¬ 
ous  delays  and  the  draAvbacks  attendant  upon  attempting  to  groAV  any 
neAv  crop  on  ncAv  land  in  an  untried  locality.  Mr.  C.  B.  Blacow, 
AA  ho  has  had  charge  of  the  Avork  since  July,  IhOd,  has  the  experiment 
Avell  in  hand,  so  that  far  better  results  may  confidently  be  expected 
as  a  result  of  the  second  season’s  Avork.  Air.  BlacoAV  is  preparing  a 
detailed  report  on  the  results  thus  far  accomplished. 

I  consider  the  outlook  for  tobacco  cultivation  in  Hawaii  good, 
provided  land  suitable  for  the  crop  can  be  placed  at  the  disposal  of 
those  Avho  haA"e  sufficient  capital  to  engage  in  this  industry.  Not 
CA-ery  soil  is  suited  for  tobacco;  and,  furthermore,  large  capital  is 
required  for  the  production  and  marketing  of  a  high-class  article, 
because  of  the  time  required  to  cure  tobacco  and  get  it  into  market¬ 
able  shape.  Aleii  Avith  limited  resources  can  not  afford  to  wait  two 
or  three  years  until  the  crop  is  fermented  in  bulk  and  Avarehouse. 
But  if  AA’e  can  groAA"  fine  quality  tobacco  of  either  Avrapper  or  filler 
types  there  is  enough  money  in  the  business  to  tempt  iiiA^estors  AVith 
large  capital.  The  bulk  of  our  sugar  lands  is  not  of  the  tobacco 


HAWAII  EXPEEIMENT  STATION. 


369 


typo.  Kot  all  of  tlie  cofTee  lands  are  suitable  for  tobacco,  altbongli 
the  present  experiment  is  being  conducted  in  a  coffee  district.  Com- 
2)ared  with  sugar  and  coffee,  there  is  a  far  smaller  area  that  could 
be  profital)]}"  planted  in  this  crop.  Two  hundred  and  fifty  thousand 
acres  produces  all  of  the  “  good  ”  tobacco  grown  in  Cuba.  We  have 
perhaps  one-tenth  of  that  area  on  the  islands  of  this  group,  mainly 
on  If  awaii  and  Maui,  that  j)osses6es  the  physical  texture  that  is  a 
prerequisite  to  tobacco  cultivation. 

The  question  as  to  vdiether  or  not  we  will  be  able  to  grow  good 
tobacco  in  Hawaii  is  one  which  can  not  be  quickly  settled.  It  will 
require  a  number  of  3^ears  to  demonstrate  the  matter  one  way  or 
another.  But  this  demonstration  work  should  be  carried  on  before 
we  ask  men  to  come  here  and  invest  their  capital  in  this  industr3^ 

REPORT  OF  THE  CHEMIST. 

The  appointment  of  the  chemist.  Dr.  Edmund  C.  Shorey,  dates 
from  September  15,  1903.  This  station  having  at  that  time  no 
laboratoiy,  the  chemist's  time  for  the  first  few  months  was  chiefly 
occupied  in  examination  and  arrangement  of  the  chemical  literature 
in  the  library  and  in  the  preparation  of  a  list  of  books  and  peri¬ 
odicals  necessary  for  this  important  part  of  a  chemist’s  equipment. 
I'lie  works  so  selected  have  been  added  to  this  branch  of  the  library, 
as  the  means  available  v'ould  permit,  there  being  now  400  bound 
Aolumes  and  a  large  number  of  unbound  journals  and  separates;  and 
although  small,  it  is  the  onl}^  collection  worthy  the  name  of  a  chem¬ 
ical  library  in  the  Territory. 

Through  the  courtesy  of  the  Territorial  board  of  health  the 
chemist  was  allowed  the  use  of  the  laboratory  of  the  food  commis¬ 
sioner,  and  in  this  laboratory  partial  analyses  of  several  samples  of 
soil  were  made  during  October  and  November,  1903.  During  these 
months  there  was  also  made  a  thorough  examination  of  the  soil  con¬ 
ditions  in  two  sections  on  this  island  (Oahu)  and  soil  samples  were 
collected  for  future  work.  The  sections  covered  were  the  Wahiavra 
colony  and  adjacent  lands  and  the  experiment  station  land  and 
adjoining  territory  on  Punchbowl  and  Tantalus. 

In  February,  1904,  it  being  evident  that  the  construction  of  the 
new  laborator}^  Avould  be  unavoidably^  delayed,  a  temporary  labora¬ 
tory  was  fitted  up  in  one  room  of  the  building  occupied  as  office  and 
library.  The  work  done  in  this  laboratory  was  necessarily  con¬ 
fined  to  such  as  could  be  done  in  small  space  with  very  simple 
apparatus.  This  included  determinations  of  nitrogen  in  quite  a  large 
number  of  soils;  the  beginning  of  a  research  on  the  nature  of  tlie 
nitrogen  compounds  in  Hawaiian  soils  rich  in  nitrogen,  and,  as 
H.  Doc.  421,  58-3 - 24 
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closely  bearing  on  this  research,  a  stmh;  of  nitrification,  denitrifica¬ 
tion,  and  soil  acidity.  With  tlie  exception  of  the  nitrogen  determi¬ 
nations  noted  above,  this  work  was  confined  to  one  soil.  In  regard 
to  the  nature  of  the  nitrogenous  compounds  in  Hawaiian  soils, 
although  the  work  is  but  just  begun,  results  have  been  obtained 
V  Inch  are  considered  important  in  that  they  throw  some  light  on  the 
composition  of  that  little-known  bod}^  or  collection  of  bodies  called 
“  humus.” 

Beginning  February  1  the  rainfall  at  the  lower  end  of  the  station 
was  collected  and  analyzed,  the  chlorin,  nitrate,  and  ammonia  con¬ 
tents  being  determined. 

JMiscellaneous  samples  were  examined  and  reported  on  as  follows: 
Five  samples  of  silk  fabrics  for  the  customs  department;  samples  of 
sugar  and  taro  for  the  Quartermaster's  Department,  United  States 
Arni}^ ;  samples  of  flovrers  of  sulphur,  and  ‘‘  molasciiit  ”  for  private 
parties. 

During  the  last  months  of  the  year  a  beginning  was  made  in  the 
collection,  drying,  and  grinding  of  samples  of  Hawaiian-grown  fod¬ 
ders,  preparatory  to  analysis  of  the  same. 

A  list  of  apparatus  necessary  for  the  equipment  of  the  new  labora- 
toiy  has  been  prepared,  and  it  is  expected  that  this  laboratory  will 
be  completed  and  in  working  order  in  October,  1901. 

Work  planned  for  the  year  ending  June  30,  1905,  may  be  briefly 
stated  as  follows : 

(1)  Continuation  of  the  research  on  the  nature  of  the  nitrogenous 
compounds  in  Hawaiian  soils. 

(2)  Analyses  of  Hawaiian-grown  fodders. 

(3)  Examination  of  soils  and  advice  regarding  the  fertilization 
or  cultivation  of  the  same  when  request  is  made. 

In  recognition  of  the  fact  that  research  should  be  prominent  in 
experiment-station  work,  the  research  on  the  nitrogen  compounds  in 
Hawaiian  soils  will  have  first  place.  In  Hawaii  the  soil  of  a  large 
area  of  upland  open,  or  likely  to  be  open,  for  settlement  is  high  in 
nitrogeji  and  humus,  the  nitrogen  averaging  1  per  cent  or  more  and 
the  humus  8  to  14  per  cent.  Little  or  nothing  is  known  of  the  nature 
of  tlie  nitrogen  compounds  in  these  soils,  or,  in  fact,  in  any  soils, 
and  our  knowledge  of  humus  may  be  summed  up  in  the  statement 
often  made,  “  It’s  constitution  is  not  well  understood.”  Xow,  no 
matter  what  the  fertility  of  a  soil  may  ultimately  be  found  to  depend 
upon,  there  is  no  question  that  a  knowledge  of  the  constitution  of 
soil  ingredients  is  an  important  step  in  the  solution  of  the  problem. 
One  per  cent  of  nitrogen,  when  calculated  to  nitrate  of  soda,  is  equiva¬ 
lent  to  more  than  100  tons  per  acre  to  the  depth  of  1  foot;  but  in 
spite  of  tlie  vast  store  of  3iitrogen  present  in  nearly  all  our  soils,  the 
planters  of  Hawaii  spent  $1,020,300  for  nitrogenous  fertilizers  in 
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])roducing  the  sugar  crop  of  1903.  It  is  evident  that  any  light 
throAvn  on  the  question  how  to  make  more  readily  available  this 
large  store  of  nitrogen  will  have  an  immediate  monetary  value.  The 
only  scientific  method  of  approaching  this  problem  is  to  ask,  What  is 
it  which  we  wish  to  make  available?  or,  in  other  Avords,  investigate 
the  constitution  of  the  nitrogenous  compounds  ])resent  in  the  soil. 

A  great  many  requests  liaA^e  come  to  this  station  for  information 
regarding  the  composition  of  fodders.  Up  to  the  present  these 
inquiries  ha\^e  been  ansAvered,  Avlieii  possible,  by  giving  published 
anal^'ses  of  fodders  groAvn  elseAvhere.  The  question  AYhether  such 
fodders  as  sorghum  and  alfalfa  liaA^e  the  same  composition  Avhen 
groAvn  here  as  elsewhere  having  come  up,  and  there  being  in  common 
use  quite  a  number  of  AAdiicli  no  analyses  are  available,  a  series  of 
analyses  of  HaAvaiian-groAvn  fodders  Avill  be  made.  These  anal3^ses 
Avill  be  made  according  to  the  regular  scheme  for  feeding  stuffs, 
with  probably  determinations  of  the  most  important  ash  ingredi¬ 
ents.  Such  anal3"ses,  when  published  with  the  proper  explanation 
of  their  A’aliie,  will  be  appreciated  by  dairymen  and  ranchers  here. 

There  haA^e  been  during  the  3^ear  quite  a  number  of  requests  for 
analysis  of  soils  and  achdce  regarding  fertilizers  based  on  anaUsis, 
and  with  the  completion  of  the  new  laboratory  these  requests  will 
probably  multiply.  There  is  probably  no  more  unsatisfactory  task 
Avliich  can  beset  an  analytical  chemist  than  to  giA^e  advice  regarding 
the  treatment  of  a  soil  based  on  chemical  analvsis  onl3^  This  is 
true  of  soils  anvAvhere,  and  the  conditions  Avhich  make  it  so  are 
accentuated  here.  Anal3^ses  of  HaAvaiian  soils  haA^e  been  made  in 
large  number.  Experiment  station,  plantation,  fertilizer,  and  jAriA^'ate 
chemists  haA^e  been  Avorking  on  them  for  3"ears,  and  advice  good,  bad, 
and  indifferent  has  been  giA^en.  In  consequence  there  are  a  large 
number  of  people  here  Avho  consider  chemical  anab/ses  of  soils  of  no 
A’alue  AvhateA^er,  and  a  perhaps  equally  large  number  Avho  liaA'e 
implicit  confidence  in  soil  anabasis  to  solve  all  the  problems  incident 
to  the  growing  of  crops.  This  latter  class  is  the  more  difficult  for 
the  soil  chemist  to  deal  Avith,  for  if  he  refuses  to  giA-e  advice  based 
on  the  examination  of  a  handful  of  soil  taken  he  knoAvs  not  Avhere 
or  hoAv,  and  about  which  he  knoAvs  absoluteb^  nothing  except  what  is 
disclosed  b3^  the  anabasis,  he  is  at  once  classed  Iw  them  as  incompetent. 

Again,  the  official  and  other  methods  of  anaUsis  commonly  used 
are  in  maiw  respects  not  suited  to  HaAvaiian  soils.  Furthermore,  it 
is  recognized  that  the  best  results,  or  in  fact  the  onb^  results  from 
chemical  anabasis  of  soils,  can  be  obtained  Avhere  these  haA’-e  been 
extended,  and  are  AueAved  in  relation  to  crop  returns,  the  results  of 
fertilizer  tests,  climatic  conditions,  and,  in  fact,  all  the  factors  Avhich 
enter  into  crop  production.  The  experiment  station  of  the  HaAvaiian 
Sugar  Planters  is  in  a  position  to  make  this  use  of  soil  anab^^is,  but 
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this  station  has  no  Hawaiian  soil  data,  and  can  obtain  for  present  use 
only  that  which  is  most  fragmentary  and  disconnected.  Moreover, 
scientific  data  of  any  kind  are  wholly  wanting  in  regard  to  the  grow¬ 
ing  of  many  tropical  crops,  and  the  study  of  the  chemical  or  any 
other  phase  of  the  growing  of  such  crops  will  have  to  be  de  novo. 

In  meeting  requests  for  soil  analyses  and  advice  in  cultivation  or 
fertilization  based  on  such  analyses,  the  policy  of  this  station  will  be 
first  to  teach  what  chemical  analysis  of  soils  means,  its  application 
and  limitation,  and  to  give  advice  only  wdien  all  the  data  bearing  on 
the  question  are  available. 

ENTOMOLOGICAL  WOEK  (D.  L.  VAN  DINE). 

The  two-roomed  building,  formerly  the  office  of  the  station,  is  now 
occiq^ied  by  the  entomologist  as  office,  library,  and  laboratory.  Ad¬ 
joining  this  building  there  has  been  erected  during  the  year  a  glass- 
covered  structure  for  use  as  an  insectary.  Additional  office  furniture 
and  laboratory  apparatus  are  needed,  some  of  which  have  already 
been  ordered,  and  the  balance  will  be  obtained  as  the  means  of  the 
station  will  allow.  The  entomologist  is  in  need  of  an  assistant,  but 
such  an  appointment  is  not  possible  in  respect  to  more  pressing  needs 
of  the  station.  The  present  range  of  the  investigations  of  this 
department  could  be  greatly  broadened  by  such  an  appointment. 
More  accurate  and  detailed  information  could  be  obtained  from  the 
breeding  experiments,  since  an  interruption  renders  previous  work 
incomplete  and  necessitates  repetition.  Furthermore,  the  routine 
Avork  of  the  office  and  laboratory  prevents  a  personal  investigation 
of  many  problems  Avhich  can  be  satisfactorily  soh^ed  only  by  careful 
observations  in  the  field.  Fo  great  length  of  time  can  be  spent  on 
any  one  phase  of  the  Avork  Avithout  seriously  neglecting  other  duties. 

COHE-ESPONDEHCE. 

The  correspondence  of  this  Department  has  nearly  doubled  during 
this  second  year  of  AAmrk.  This  can  roughly  be  classed  under  two 
heads,  (1)  communication  Avith  the  Avorkers  on  the  mainland  and  in 
foreign  countries,  and  (2)  replies  to  local  inquiries  regarding  inju¬ 
rious  insects.  The  entomologist  is  indebted  to  many  AAmrkers  in  the 
United  States  and  abroad  for  literature  regarding  certain  pests  in 
particular  and  for  the  receipt  of  available  entomological  publica¬ 
tions  in  general,  and  Avould  especially  acknoAvledge  the  continued 
help  giA^en  by  Dr.  L.  O.  IIoAvard,  Chief  of  the  Bureau  of  Entomology 
of  this  Department  and  his  assistants,  in  determinations  made  during 
the  year  and  references  to  literature  regarding  certain  species. 
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PUBLICATIONS. 

The  entomological  publications  for  the  past  year  consist  of  a 
revised  edition  of  Bulletin  No.  3  of  the  regular  series;  Press  Bul¬ 
letin  Xo.  7,  giving  brief  directions  for  ridding  door-yards  and  houses 
of  the  breeding  places  of  mosquitoes,  printed  in  English,  Portuguese, 
Hawaiian,  Chinese,  and  Japanese  on  cardboard  to  be  posted  in  con¬ 
spicuous  places;  and  Press  Bulletin  Xo.  8,  a  popular  discussion  of  a 
mealy  bug,  Dactylopiiis  nipcp,^  a  destructive  pest  of  the  alligator  or 
avocado  pear,  with  directions  for  combating  the  same. 

Two  ])ulletins  of  the  regular  series  have  been  prepared  for  publi¬ 
cation  during  the  fiscal  5  ear  1905.  These  deal  with  subjects  that 
have  received  special  attention  and  study  during  the  year.  One, 
Bulletin  Xo.  5,  entitled  “A  Sugar-cane  Leaf  Hopper  in  Hawaii,”  is 
a  summing  up  of  investigations  begun  the  previous  year  on  an 
hemipterous  insect  belonging  to  the  family  Fulgoridse.  This  is  a 
recently  described  leaf  hopper  {Perkinsiella  saccharicida) ,  which  has 
invaded  the  cane  fields  throughout  the  islands  to  a  serious  extent. 
The  bulletin  deals  with  the  introduction  of  the  pest;  its  life  history 
and  habits;  the  injury  to  the  cane;  the  symptoms  of  its  work;  the 
limitations  of  the  work  of  natural  enemies  in  controlling  the  pest; 
the  natural  enemies  to  be  found  in  the  cane  fields,  and  remedies — 
the  control  of  the  pest  by  active  measures  and  cultural  preventive 
methods.  The  other  bulletin,  Xo.  6,  entitled  “  Mosquitoes  in  Hawaii,” 
is  a  discussion  of  the  mosquito  problem.  It  contains  information 
on  the  introduction  of  mosquitoes  into  Hawaii;  their  distribution 
and  abundance;  a  general  account  of  the  present  knowledge  of  mos¬ 
quitoes  regarding  their  breeding  places,  life  history,  migrations,  food, 
and  relation  to  disease;  the  common  Hawaiian  mosquitoes;  their 
natural  enemies,  and  methods  of  control.  A  press  bulletin  on  the 
pineapple  scale  {Dias pis  Iromelice)  is  completed  and  will  be  pub¬ 
lished  as  Press  Bulletin  Xo.  10.  A  genera.!  detailed  report  on  some 
fifty  species  of  injurious  insects  of  HaAvaii  is  also  in  the  course  of 
preparation  and  will  be  published  in  bulletin  form.  Aside  from  the 
applied  Avork  there  is  in  preparation  a  technical  pa]Der  containing 
the  results  of  a  comparatiA^e  anatomical  study  of  the  adult  mouth 
parts  of  certain  families  of  Hymenoptera. 

The  entomologist  has  been  actiA^e  during  the  year  in  farmers’  insti¬ 
tute  Avork  and  has  continued  to  aid,  in  an  advisory  capacity,  the 
citizens’  campaign  to  rid  Honolulu  and  vicinity  of  mosquitoes. 

A  PARTIAL  LIST  OF  THE  INJURIOUS  INSECTS  OF  HAWAII. 

The  most  practical  arrangement  of  the  injurious  insects  is  in 
accordance  aauiIi  their  hosts  or  food,  irrespectiA^'e  of  their  scientific 
classification.  A  general  report  concerning  the  principal  injurious 
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insects  of  Haivaii  will  be  piiblisiied  in  bulletin  form,  following  this 
2:)lan.  Later,  it  is  hoped,  each  group  can  be  carefully  worked  out 
more  in  detail  and  presented  separately.  The  following  list  embodies 
the  above  idea : 

SUGAK  CANE. 

The  sugar-cane  leaf  hopper  {P erldnsiella  saccliaricida)  is  a  Ful- 
gorid  recently  introduced  from  Queensland  or  China.  The  loss  on 
last  year’s  crop  is  estimated  to  be  not  less  than  $3,000,000,  the  gross 
value  of  the  entire  crop  being  about  $30,000,000.  Greatest  injury  was 
wrought  on  the  unirrigated  plantations  situated  in  the  windward 
districts;  epidemic  during  the  winter  season,  when  growth  practi¬ 
cally  ceases ;  confines  its  work  to  cane. 

The  sugar-cane  borer,  the  larva  of  Splienojdiorus  obscurus  is  gen¬ 
erally  distributed.  Until  the  recent  invasion  of  the  leaf  hopper  this 
beetle  vcas  the  most  serious  pest  of  cane  in  the  islands;  introduced 
from  Tahiti;  observed  as  early  as  1865  in  the  vicinity  of  Lahaina, 
island  of  Maui;  determined  by  the  Division  of  Entomology,  U.  S. 
Department  of  Agriculture,  in  1885  from  specimens  forwarded  by 
King  Kalakaua ;  damage  to  cane  estimated  to  be  $500,000  per  annum ; 
not  abundant  in  the  dry  districts;  overirrigation  or  abundant  rain¬ 
fall  favors  the  development  of  the  pest;  may  be  controlled  by  burn¬ 
ing  ofi  and  picking;  infests  also  the  banana  (Musa  spp.),  wine  palm 
(Garyota  urens)^  royal  palm  (Oreodoxa  regm)^  the  cocoanut  palm, 
and  the  papaya  (Carica  papaya)  > 

The  sugar-cane  leaf  roller,  the  larva  of  Orneodes  accepta.  The 
larva  of  this  moth  of  the  family  Pyraustidse  was  recently  described 
for  the  first  time  by  Doctor  Dyar,  of  the  U.  S.  National  Museum,^ 
from  specimens  collected  by  the  entomologist  of  this  station;  became 
serious  on  limited  areas  on  the  maiika  loa  (extreme  mountainward) 
fields  of  certain  plantations  on  the  island  of  Hawaii ;  taken  also  from 
Hilo  grass  {Paspalum  conjugatum)  growing  wild  above  the  cane, 
from  which  it  undoubtedly  invaded  the  cane  fields. 

A  mole  cricket  (GryUotalpa  africana)  was  reported  during  the 
j^ear  as  injurious  to  young  cane  from  two  plantations  on  the  island  of 
Oahu. 

The  sugar-cane  mealy  bug  (Pactylopius  calceolarice)  was  found 
in  abundance  beneath  the  lower  leaf  sheaths  in  some  fields  on  two  of 
the  eleven  plantations  visited  during  the  year. 

C3^pr.ess  girdler  {Eleiitlieroda  dytiscoides)  was  found  in  large 
numbers  beneath  the  trash  of  cane  in  tlie  Kohala  district,  island  of 
Hawaii,  doing  no  apparent  damage  except  to  basal  joints  of  the 
lower  leaf  sheaths ;  taken  also  from  Monterey  cypress  in  the  gulches, 
doing  serious  damage  b}^  girdling  the  bark  of  small  limbs  and 
branches;  reported  also  from  Kona,  same  island,  as  injurious  in  the 
same  manner  to  lime  trees. 
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The  Maui  or  Olinda  bug  {Ai^amigus  fuJlcvi)  is  a  well-known 
beetle  on  the  mainland;  common  horticultural  pest  on  the  islands 
of  Maui  and  Hawaii;  recently  injurious  to  field  crops,  damaging 
corn  on  the  island  of  IMaui  and  Irish  potatoes  and  sugar  cane  on 
the  island  of  Hawaii;  taken  also  from  “  oe  ”  (Verbenacese)  and 
guava  bordering  the  cane  field,  from  which  plants  it  undoubtedly 
invaded  the  fields. 

COFFEE. 

The  “coffee  blight'’  {Pulmnaria  psidii) .  This  scale  insect  has 
done  serious  damage  to  coffee  in  some  districts;  found  the  past 
year  in  abundance  on  neglected  trees  in  the  vicinity  of  Hilo,  island 
of  Hawaii;  infests  also  the  guava  and  certain  ferns. 

The  torpedo  bug  iSiphanta  acuta).  This  leaf  hopper  occurred 
in  large  numbers  on  coffee  in  the  Hamakua  district,  island  of  IlaAvaii ; 
undoubtedly  plays  an  important  part  in  the  dissemination  of  the 
brown-eyed  disease  {Cercospora  coffeicola)  of  coffee;  taken  also 
from  mango,  orange,  and  lime. 

The  “  black  fly  ”  of  coffee  (Aphididse).  Undetermined;  abundant 
on  the  new  growth  in  the  Hamakua  district. 

CITRUS  TREES. 

The  following  scale  insects,  with  the  exception  of  the  latter,  are 
common  and  abundant  on  citrus  trees. 

Tlie  purple  scale  {Mytilaspis  citricola)  and  a  tropical  species  of 
the  same  genus  {M .'pinnceformis) . 

The  California  red  scale  {Aspidiotus  ctiiranUi). 

The  fluted  scale  {I  eery  a  jnirchasi)  was  taken  the  last  3^ear  from 
the  black  w^attle  {Acacia  decurrens)  and  found  in  abundance  on 
the  ironwood  (Casuarina)  ;  it  was  received  also  on  twigs  of  the 
lime  from  Kaupo,  Maui,  v/here  it  Avas  reported  to  be  doing  serious 
damage. 

OTHER  CITRUS  PESTS. 

Tl-e  orange  aphis  (Aphididic).  Undetermined;  veiw  common  and 
abundant  on  new  growdh. 

The  torpedo  bug  {Siplumta  acuta).  Xoted  under  “  Coffee.” 


ALLIOATOR  OR  AVOCADO  PEAR. 

The  pear  blight  {D act ylo plus  nipce).  This  mealy  bug  is  generally 
distributed  and  abundant;  besides  the  alligator  pear,  it  infests  the 
fig,  guava,  grape,  and  breadfruit. 

A  scale  insect  (Fiorinia  fiorinia’)  was  found  on  the  under  side  of  the 
leaves  of  neglected  trees. 
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PINEAPPLE. 

The  pineapple  scale  {Diaspis  hromeliw)  and  the  pineapple  mealy 
bug  (Dactylopius  sp.)  are  both  to  be  found  wherever  pineapples  are 
being  groAvn  throughout  the  islands  and  occur  in  serious  numbers  on 
some  plantations. 

MANGO. 


The  torpedo  bug  {Sijyhanta  acuta).  Noted  under  “Coffee;”  ac¬ 
companied  by  a  “  smut,”  a  fungus  similar  to  that  following  the  attacks 
of  certain  plant  lice  (Aphididse),  and  followed  by  a  destructive 
fungus  determined  at  the  Bureau  of  Plant  Industry  as  Colletotri- 
chum  sp. 

BANANA. 


The  cane  borer,  the  larva  of  Sphenojyhoriis  ohscurus.  Noted  under 
“  Sugar  cane.” 

The  banana  borer  {Calandra  rem.ota)  is  common;  recorded  by 
Blackburn  as  infesting  “  especially  stems  of  cactus  and  banana,” 
Oahu,  1885.  This  beetle  belongs  to  the  same  family  as  the  cane 
borer  Calandridse. 

The  banana  leaf  roller,  the  larva  of  Orneodes  hlaclcburni.  The 
larva  of  this  moth  is  at  times  very  destructive  to  the  leaves  of  the 
banana ;  infests  also  the  cocoanut  palm,  and  because  of  its  work  on 
this  plant  is  known  in  some  localities  as  the  “  cocoanut  leaf  worm.” 
The  cocoanut  trees  about  Honolulu  are  seriously  disfigured  by  this 
pest. 

GAPvDEN  PROniJCTS. 

The  melon  fly  {Bacas  cucurhitth)  is  a  true  fly  of  the  family 
Trypetidse.  The  larva  infests  the  fruit  of  all  plants  of  the  family 
Cucurbitacefe ;  destructive  also  to  beans  and  tomatoes. 

Cutworms,  the  larva'  of  Agrotis  sp.  Several  species;  common 
and  general  feeders  on  garden  products;  work  observed  on  corn, 
cabbage,  and  potatoes. 

The  cabbage  butterfly  {Pieris  rapw)  is  ^ery  common  and 
destructive. 

The  cabbage  aphis  (undetermined)  is  abundant. 

The  corn  leaf  hopper  {BicTanotropis  maidis)  belongs  to  the  same 
family  as  the  sugar-cane  leaf  hopper;  similar  to  that  species,  but 
smaller  in  size;  found  on  corn  and  grasses  and  reported  as  formerly 
injurious  to  cane. 

The  “  green  fly  ”  of  corn  {Aphis  sp.)  injured  seriously  the  corn  in 
the  Kula  district,  island  of  Maui,  the  previous  season. 

The  black  ground  beetle  {Ompatrum  serratura)  is  a  common  Tene- 
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brionitl  which  did  much  damage  to  ripe  strawberries  at  the  station 
tlie  last  season. 

OTHER  nORTICULTUKAE  PI. A  NTS. 

The  Japanese  beetle  {Adoretus  innhrostis)  is  a  general  feeder  on 
trees  and  shrubs,  especially  destructive  to  roses  and  grapes. 

The  iSIaui  or  Olinda  bug  {Avamigus  fiiHeri)  is  the  well-known 
Fuller's  rose  beetle  of  the  United  States.  It  is  very  common  in  cer¬ 
tain  districts  on  the  islands  of  Maui  and  HaAvaii.  Where  this  pest 
abounds  it  is  e(jually  if  not  more  injurious  than  the  Japanese  beetle; 
preAuously  considered  entirely  an  horticultural  pest,  but  recently 
attacking  the  crops  of  the  field.  Noted  under  “  Sugar  cane.” 

The  peach  scale  {Diaspis  amygdali')  Avas  found  on  peaches  at 
MakaAA’eli,  Kauai. 

The  rose  scale  {Diaspis  rosce)  is  common  on  roses  throughout  the 
islands;  reported  as  infesting  the  mango. 

TOBACCO. 

The  tobacco  cutAVorm,  the  larva  of  Agrotis  ypsilon.  This  species 
is  one  of  the  abundant  cutAvorms  noted  under  “  Garden  products,”  espe¬ 
cially  destructiA^e  in  seed  beds  and  to  young  plants  in  the  field; 
obserA'ed  at  tlie  experimental  field  of  this  station,  in  Hamakua,  island 
of  HaAvaii. 

The  tobacco  budworm,  the  larA^a  of  Tleliotliis  obscura.  KnoAvn  also 
as  the  cotton  bollAvorm;  as  yet  not  serious,  since  neither  cotton  nor 
tobacco  is  a  coinmon  crop. 

The  tobacco  leaf  miner,  the  larA-a  of  Phthorima^a  operculella.  Bred 
from  the  larvae  infesting  the  stems  of  tobacco;  taken  at  the  experi¬ 
mental  field  TIamakua,  HaAvaii. 

The  tobacco  flea-beetle,  Epitrix  pavvula.  Common;  reported  as 
infesting  also  the  eggplant  and  poha  iPhysalis  peruviana') . 

IIOUSEITOED  INSECTS. 

IMosquitoes  (Culicidse).  The  three  common  species  are  the  “  night  ” 
mosquito  {Gulex  pipiens)  and  the  “day”  mosquitoes  {Stegoinyia 
fasciata  and  S.  s  cnt  ell  avis) .  The  former  species  is  the  abundant 
mosquito;  throughout  the  Territory  it  is  necessary  to  screen  the 
houses,  or  if  that  can  not  be  atforded,  use  nets  OA^r  beds  at  night  and 
burn  buhach  poAvder.  During  the  past  year  much  has  been  done  to 
lessen  the  numbers  of  these  pests  by  the  proper  treatment  of  their 
breeding  places. 

Cockroaches  (Blattidsc).  Probalfiy  the  most  disagreeable  pests  to 
the  house AA’ives  are  the  cockroaches.  The  three  house-frequenting 
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species  are:  Periplaneta  americana^  P eriplaneta  au8trala8ia^m\^iEeto- 
liia  germanica.  The  two  former  species  are  the  common  large  cock¬ 
roaches  ;  they  infest  all  sorts  of  foods  stuffs,  and  cause  much  damage 
to  starched  clothing,  books  and  papers  in  libraries,  and  wall  paper. 

The  house  fly  {Mu8ca  doTne8tica)  is  common  and  periodically 
abundant  in  certain  localities,  but  not  general^  so. 

Ants  (Formicidae) .  Several  species;  undetermined;  as  is  common 
in  the  Tropics,  they  are  veiy  numerous  and  the  cause  of  much  an¬ 
noyance  to  housekeejiers. 

The  silver-fish  {Lepisma  sp).  Order  Thysanura;  destructive  to 
books  and  papers  in  libraries,  food  stulTs,  and  sillcs  and  vcoolens  in 
diT  goods  stores. 

The  white  ant  {Caloterme8  marginipennis) .  Family  Termitidae; 
very  destructive  to  timbers  in  buildings  and  furniture ;  another  species 
of  the  same  genus  was  observed  working  in  live  Ohia  {^Eugenia 
malaccen8i8)  in  the  Kohala  forest. 

The  carpenter  bee  {Xylocopa  aeneipennh)  is  very  destructive  to 
timbers  in  houses,  telephone  poles,  and  fence  posts;  works  for  the  most 
part  in  redAvood. 

Tiie  mud  dauber  (Pelopceiis  sp) .  This  Avasp  is  a  nuisance  in  houses 
on  account  of  its  habit  of  building  a  nest  of  mud  about  the  ceilings 
of  lanais  and  rooms. 

Clothes  moths  and  a  carpet  beetle  are  noinmon  and  complete  the 
list  of  household  insect  pests.  Larvae  ha  An  been  collected  and  aduits 
Avill  be  bred  for  determination. 

STORED  PRODUCTS. 

The  rice  AveeAul  {Calandra  ovyza)  Avas  recehnd  during  the  year 
from  MakaAvao,  Maui,  infesting  stored  corn ;  taken  also  from  tobacco 
and  Anrious  food  stuffs. 

The  cigarette  beetle  {La8ioderma  8errico7me)  is  a  serious  pest  to 
stored  tobacco  and  cigars ;  bred  from  cigars,  red  pepper,  and  Pap- 
rica ;  ”  recentl}^  received  in  large  numbers  by  a  local  firm  in  a  ship¬ 
ment  of  tobacco. 

The  bamboo  beetle  {Dmoderii^  7nimitu8)  infests  bamboo  furniture 
and  baskets;  known  local  A  by  the  Japanese  furniture  dealers  as  the 
“  bamboo  Avorm.” 

The  rust-red  flour  beetle  {Tribolimn  ferrugineiim)  Avas  bred  from 
vracked  rice  and  from  a  patented  stock  food. 

The  bean  AA^eevil  {Bruchu8  oJjtectus)  AA^as  receiAnd  from  Naalehu, 
Ivaiii;  from  stored  beans. 

LIVE  STOCK. 

The  horn  fly  {llcematolAa  serrata)  is  a  serious  pest  on  cattle 
ranges;  the  extensiAn  area  and  semiAvildness  of  the  stock  prevent 
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active  measures  of  control ;  this  pest,  together  with  lack  of  food  and 
Avater,  often  causes  death  to  the  animals. 

The  “  night  ”  mosquito  {Culex  pipiens) .  Xoted  under  “  Household 
insects;”  a  common  disease  of  young  fowls  {^Epithelioma  contagiomm) 
locally  known  as  “  sore-head  ”  is  due  to  a  parasitic  fungus.  One 
source  of  infection  of  this  disease  is  undoubtedly  through  the  wounds 
caused  by  the  bites  of  this  mosquito,  the  young  chicks  being  unpro¬ 
tected  by  a  groAvth  of  feathers. 

HOUTICraTUEAL  mVESTIGATIONS. 

The  appointment  of  the  horticulturist,  Mr.  J.  E.  Pliggins,  dates 
from  October  3,  1903. 

During  the  first  month  the  Avork  of  preparing  the  exhibit  of 
agricultural  products  for  the  St.  Louis  Exposition  Avas  completed. 
This  consisted  in  packing,  labeling,  and  indexing  specimens  of  the 
Auaried  agricultural  products  of  the  islands.  The  fruit  and  other 
perishable  articles  Avere  shipped  with  no  other  packing  than  the 
preserAung  liquid  in  Avhich  they  were  immersed.  They  are  reported 
to  haA^e  arriA^ed  at  St.  Louis  in  good  condition. 

BANANAS. 

A  considerable  portion  of  the  work  of  the  past  eight  months  has 
been  Avith  l^ananas.  This  has  been  tAvofold  in  its  nature;  a  search 
Avas  made  into  the  literature  of  the  subject,  AAdiich  is  quite  scat¬ 
tered  and  fragmentary,  and  obserAuitions  and  inA^estigations  haA^e 
been  made  in  connection  Avith  bananas  growing  in  these  islands. 
The  subject  has  been  considered  not  only  from  the  immediate  com¬ 
mercial  standpoint,  but  an  attempt  has  been  made  to  become  more 
familiar  AAuth  the  numerous  so-called  “  natiA^e  ”  bananas  and  to  make 
descriptions  of  them.  This  has  been  a  Avork  iiiAmlving  great  diffi¬ 
culty.  These  varieties  are  scattered  throughout  the  island  group,  and 
some  of  them  are  becoming  exceedingly  rare  or  almost  extinct 
because  of  the  ravages  of  cattle  in  the  forests  and  the  decadence  of 
an  agricultural  class  among  the  natiA^e  Hawaiians.  It  is  generally 
only  the  most  aged  Avho  knoAV  anything  of  these  relics  of  ancient  cul- 
tiA^ation.  The  difficulty  is  further  increased  by  the  frequent  use  of 
local  names  for  these  A^arieties,  tlius  giAung  rise  to  many  synonyms. 
Some  of  the  native  forms  may  prove  of  considerable  commercial 
Auilue  in  the  future.  A  collection  of  OA^er  thirty  “  native  ”  and 
introduced  forms  is  noAv  in  the  experimental  plats  and  is  being 
added  to  as  opportunity  offers.  A  bulletin  containing  the  results 
of  these  researches  has  been  prepared  and  is  noAv  ready  for  pub¬ 
lication. 
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An  importation  of  Bluefields  banana  j)lants  (Jamaica  or  Marti¬ 
nique  variety),  which  was  receiA^ed  by  the  Territorial  board  of  agri¬ 
culture  and  forestrAq  has  been  cared  for  at  this  station.  They  are 
being  propagated  for  distribution  later  and  are  at  present  making  a 
very  satisfactory  groAvth. 

THE  MANGO. 

The  mango  has  receiA^ed  frequent  attention  throughout  the  year. 
Some  thirty  or  fort}^  A^arieties  of  the  fruit  haA^e  been  collected  and 
studied  Avith  more  or  less  care.  A  few  of  these  may  proA^e  to  be  of 
commercial  value  and  many  more  are  useful  for  home  consumption. 

The  grafting  of  the  mango,  Avhen  the  art  has  become  more  gener¬ 
ally  learned,  Avill  doubtless  make  some  of  the  superior  A^arieties  more 
common  than  they  are  at  present,  and  aauII  do  much  to  establish  a 
mango  industry.  This  fruit  is  destined  to  take  a  prominent  place 
in  the  great  American  markets.  Successful  experiments  in  budding 
the  mango  have  been  conducted  by  the  horticulturist,  showing  that 
it  is  perfectly  practicable  to  propagate  it  by  this  method  in  these 
islands. 

A  serious  disease  of  tlie  mango  Avas  found  to  be  A^ery  preAUilent  in 
many  parts  of  the  islands,  which  has  destroyed  a  large  part  of  the 
season’s  crop.  It  attacks  the  floAvers  and  the  new  leaves,  causing 
them  to  turn  black  and  die,  and  also  disfigures  the  fruit.  This  was 
first  studied  at  Hilo,  Avhere  the  horticulturist  Avas  engaged  in  field 
Avork  in  connection  Avith  bananas.  From  the  very  imperfect  observa¬ 
tions  Avhich  it  Avas  possible  to  make  under  these  conditions,  it  was 
concluded  that  the  disease  Avas  probably  due  to  a  fungus  attack. 
Specimens  of  the  diseased  parts  Avere  later  forAvarded  to  Dr.  A.  F. 
Woods,  A^egetable  physiologist  and  pathologist  of  the  U.  S.  Depart¬ 
ment  of  Agriculture,  who  reports  that  “  the  fungus,  a  Colletotri- 
chum,  is  in  fine  fruiting  stage  in  the  cracked  areas  in  the  fruit  and 
in  the  minute  blisters  on  the  tAvigs,  but  is  less  fully  developed  on  the 
leaves.”  Through  the  kindness  of  Doctor  Woods,  the  matter  is 
being  further  iiiA^estigated.  During  the  folloAving  season  experi¬ 
ments  Avill  be  conducted  in  attempting  to  control  the  attack  by  means 
of  fungicides. 

CABBAGE  ROT. 

A  field  of  cabbage  Avhich  had  been  planted  as  a  test  of  certain 
varieties  Avas  attacked  by  the  black  rot,  a  disease  caused  by  the  bac¬ 
terium  Pseudomonas  cam'pestvis.  The  attack  Avas  A^ery  seA^ere  and 
afforded  the  opportunity  to  study  the  resistant  qualities  of  different 
varieties.  The  results  of  these  observations  may  be  published  later. 


HAWAII  EXPERIMENT  STATION. 


381 


During  almost  the  entire  period  while  these  plants  M^ere  growing 
the  Aveather  was  iinusuall}^  Avet.  AVhen  the  crop  AA^as  remoA^ed  the 
held  AA’as  immediately  prepared  for  replanting  AAuth  cabbage  plants, 
the  object  being  to  observe  the  effect  of  dry  Aveather,  since  the  wet 
season  Avas  then  about  at  an  end.  Although  the  disease  again 
appeared  it  Avas  much  less  serious  than  during  the  rainy  Aveather. 

CACAO  EXPERIMENTS. 

During  the  last  half  of  the  hscal  year  arrangements  hav^e  been 
made  for  conducting  experiments  in  groAving  cacao.  The  climate 
of  the  Hilo  district  being  better  adapted  to  this  culture  than  that  to 
be  found  Avhere  the  station  lands  are  located,  the  experiments  Avill 
be  carried  on  there  in  connection  Avitli  the  agricultural  Avork  of  the 
Hilo  Boarding  School  and  under  the  immediate  super Ausion  of  this 
station.  The  Avork  Avill  begin  at  once. 

AVOCADO  PEARS. 

During  the  past  season  thousands  of  avocado  pears  liaA^e  been 
wasted  or  fed  to  stock.  This  has  been  the  case  for  several  years. 
These  fruits,  if  placed  in  the  American  markets,  Avould  sell  for  large 
prices.  That  it  is  perfectly  possible  to  place  them  at  least  in  Pacific 
coast  markets  is  beyond  question.  They  haA^e  frequently  been  sent 
to  San  Francisco,  and  CA^en  greater  distances,  arriving  in  good  con¬ 
dition.  A  A^ery  successful  shipment  Avas  made  from  this  station  to 
Manila  last  season.  A  considerable  shipment  of  aAmcadoes  was 
made  through  the  U.  S.  Dejiartment  of  Agriculture  to  AeAv  York. 
Most  of  the  fruit  reached  NeAV  York  in  good  condition  and  sold  Avell 
upon  the  market.  This  experiment  Avas  in  the  nature  of  a  prelimi¬ 
nary  one  to  test  methods  of  packing,  relatiA^e  A^alue  of  A^arieties  for 
shipment,  etc.,  and  if  a  more  extended  shipment  should  proA^e  equally 
successful,  this  will  open  up  a  neAA"  field  for  the  distribution  of  this 
fruit. 

When  the  art  of  budding  or  grafting  these  trees  shall  haA^e  been 
perfected  there  Avill  be  nothing  to  prevent  the  avocado  from  becom¬ 
ing  an  important  article  of  export  from  these  islands.  There  are 
many  forms  here  of  excellent  flaAmr  and  texture  and  A'ery  fine  in 
appearance.  The  season  of  ripening,  Avith  the  different  varieties, 
coA’ers  nearly  half  the  year. 


TRAVELING. 

During  the  month  of  January,  1904,  a  trip  was  made  to  Hilo  and 
the  Olaa  district  and  return.  This  occupied  about  three  Aveeks,  the 
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chief  work  being  the  study  of  bananas  and  advising  those  ^Yho  had 
recently  embarked  in  commercial  banana  growing.  A  similar  tour 
was  made  of  the  west  side  of  Hawaii  in  June,  including  several  da^^s 
Silent  at  Pohakea  in  transferring  the  tobacco  experiments  from  Mr. 
F.  E.  Confer,  resigned,  to  Mr.  C.  It.  Blacow.  Other  traveling  of 
less  importance  has  been  performed  from  time  to  time  as  occasion 
demanded. 


ANNUAL  REPORT  OF  THE  PORTO  RICO  AGRICULTURAL 
EXPERIMENT  STATION  1904. 

By  D.  W.  May,  Special  Age/nt  in  Charge. 


mTEOBTJCTION. 


The  fiscal  3"ear  1903-4  is  the  second  tvcelve  months  of  the  existence 
of  tlie  Porto  Eico  Experiment  Station  at  its  nexv  location,  Mayaguez. 
The  farm  puirchased  for  the  use  of  the  station  consists  of  an  old  sugar 
plantation  which  had  been  alloxved  to  grow  uj)  to  brush  and  grass 
through  a  number  of  years.  The  XYork,  therefore,  during  this  period 
has  continued  to  be  one  largely  of  preparation.  By  means  of  an  ap¬ 
propriation  from  the  insular  government  this  work  of  preparing  the 
estate  for  experimental  purposes  has  been  greatly  assisted.  Unfor¬ 
tunately,  however,  it  was  not  completed,  and  the  Territorial  legisla¬ 
ture  failed  to  appropriate  anything  for  completing  this  work  or  for 
furthering  certain  experimental  work  that  had  been  undertaken. 

A  number  of  changes  occurred  in  the  station  staff  during  the  year. 
Frank  D.  Gardner,  special  agent  in  cliarge,  returned  to  the  Bureau 
of  Soils,  U.  S.  Department  of  Agriculture,  in  May,  and  xvas  suc¬ 
ceeded  by  D.  Ah  IMay,  of  the  Kentucky  Agricultural  Experiment 
Station.  J.  van  Leenhoff,  jr.,  resigned  and  entered  the  Bureau  of 
Plant  Industry,  U.  S.  Department  of  Agriculture.  E.  G.  Bowersox 
has  been  succeeded  as  farm  superintendent  by  E.  F.  Curt.  E.  C. 
Howe,  clerk  and  stenographer,  has  been  succeeded  by  Miss  Jessie  F. 
Springer.  The  position  of  horticulturist  has  been  filled  by  the  ap¬ 
pointment  of  H.  C.  Henricksen,  of  the  tropical  laboratory  of  the 
Bureau  of  Plant  Industry,  Miami,  Fla.  Animal  industry  xvill  be 
taken  up  by  the  s^iecial  agent  in  charge,  D.  lY.  May.  As  soon  as 
the  funds  of  the  station  will  allow  a  chemist  should  be  added  to  the 
staff.  This  is  necessary  for  the  proper  study  of  the  soils,  fertilizers, 
cave  deposits  of  guanos,  and  other  resources  and  products  of  Porto 
Eico. 


BUILBIMGS  AND  REPAIRS. 


The  plant  house,  a  bamboo  frame  covered  with  cheese  cloth,  has 
proven  unsatisfactory  for  the  work,  owing  to  its  instability  and  to 
the  fact  that  plants  in  this  inclosure  were  kept  too  moist,  causing 
damping  off'.  A  new  plant  house  has  been  constructed  of  wood, 
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the  sides  built  of  slats  placed  far  enough  apart  to  allow  for  the  cir¬ 
culation  of  air. 

The  lowlands  haA^e  been  drained,  thereby  permitting  better  and 
more  constant  cultivation.  An  insular  appropriation  of  $950  was 
expended  for  the  purpose  of  tiling  these  lands,  and  this  amount  in¬ 
cludes  the  i^urchase  of  a  tile-making  machine  for  $300.  The  system 
of  drainage  is  Avorking  admirably  and  has  alread}^  caused  a  change 
in  the  physical  condition  of  the  soils. 

Another  insular  appropriation  of  $050  has  been  expended  for 
fencing,  and  AAdiile  the  Avork  is  not  complete,  yet  it  has  enabled  us  to 
inclose  nearly  the  entire  tract  and  to  build  a  number  of  cross  lines. 
The  irregular  form  of  the  station  grounds  giA^es  us  a  border  line  of 
something  like  miles. 

A  further  insular  a2:>propriation  of  $100  has  been  used  for  painting 
the  A^arious  buildings  of  the  station. 

The  sum  of  $500  of  the  insular  appropriation  AA^as  used  in  the 
coffee  iiiA^estigations,  and  $500  in  the  study  of  tobacco  culture  on  the 
island.  The  results  of  this  Avork  are  reported  herein  by  J.  W.  van 
Leenhoff  and  J.  van  Leenhoff,  jr.,  respectively. 

By  cooperation  Avith  the  irrigation  and  drainage  iiiA^estigations 
of  the  Office  of  Experiment  Stations,  $335  has  been  expended  in  a 
system  for  irrigating  some  of  the  lands  of  this  station.  (PI.  XVI, 
fig.  1.)  A  dam  has  been  constructed,  ditches  built,  and  irrigation 
AAull  be  employed  in  the  production  of  various  crops,  and  especially 
in  groAving  lowland  rice.  (PI.  XYI,  fig.  2.)  Ba'^  the  use  of  hydraulic 
rams  the  Avater  Avill  also  be  employed  in  the  propagating  gardens  and 
nursery.  With  a  groAving  season  of  tAvelve  months  in  the  year  and 
identy  of  AA^ater  aA^ailable  at  all  times,  it  is  expected  to  secure  very 
quick  and  very  favorable  results.  In  all  about  40  acres  Avill  be 
irrigated. 

As  detailed  in  other  portions  of  this  report,  the  continuation  of 
orchard  planting  is  progressing  and  the  other  lands  of  the  station 
are  being  brought  under  cultivation  as  rapidly  as  possible. 

Meteorological  observations  haA^e  been  carried  on  by  members  of 
the  station  staff  at  Mayaguez,  Aguas  Buenas,  and  La  Carmelita  ” 
for  the  Weather  Bureau  of  the  U.  S.  Department  of  Agriculture. 

TRAVEL. 

During  the  year  the  special  agent  in  charge  made  a  trip  to  Wash¬ 
ington  for  conference  Avith  the  Director  of  the  Office  of  Experiment 
Stations  and  for  preparing  his  annual  report.  The  entomologist 
and  botanist  made  a  trip  to  Washington  and  St.  Louis.  At  the 
latter  point  he  assisted  in  placing  and  labeling  the  Porto  Pico  Station 
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Plate  XVI. 


Fig.  1.— Dam  Constructed  for  Irrigation  Purposes  at  Porto  Rico  Station. 


Fig.  2.— Field  to  be  Irrigated. 
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exhibit  at  the  exposition.  Different  members  of  the  staff  have  made 
numerous  trips  in  and  about  the  island,  meeting  ^Yith  fruit  growers 
and  other  associations  and  in  conference  with  leading  planters. 

LABOR. 

The  station  has  employed  a  great  deal  of  labor  during  the  fiscal 
3^ear.  This  has  been  necessary  by  reason  of  the  large  amount  of 
work  recpiired  for  bringing  the  station  farm  into  cultivation.  Labor 
varies  in  price  from  40  to  GO  cents  a  day  on  the  plantations.  The 
experiment  station  has  been  able  to  secure  excellent  hands  at  from  50 
to  55  cents  per  da}^  This  labor  inquires,  however,  constant  super¬ 
vision,  as  the  work  is  very  often  new  to  these  men,  and  they  have  to 
be  taught  the  use  of  new  tools  and  implements. 

The  administrative  work  of  the  station  is  groAving  in  extent  and 
requires  a  great  deal  of  the  time  of  the  special  agent  in  charge,  espe¬ 
cially  as  he  is  also  disbursing  agent.  Through  the  efforts  of  jMiss 
Jessie  F.  Springer  the  mailing  list  has  been  greatly  increased  and  the 
names  of  representative  planters  secured.  This  has  been  accom¬ 
plished  by  the  assistance  of  the  various  alcaldes  of  the  island,  ayIio 
haA’e,  upon  request,  sent  in  the  names  of  the  more  progressive  farmers 
in  their  respect i^^e  districts. 

The  station  has  distributed  a  large  number  of  packets  of  seed,  a 
large  amounts  of  Sea  Island  cotton  seed,  and  various  economic  plants 
for  trial  in  different  sections  of  the  island. 

The  equipment  of  the  station  has  been  increased  by  ATirious  tools 
and  implements,  including  a  moAver,  and  by  the  purchase  of  four 
American  mules. 

PUBLICATIONS. 

During  the  year  the  Porto  Pico  Station  has  issued  one  bulletin  and 
tAvo  circulars. 

Bulletin  Xo.  4,  Propagation  and  Marketing  of  Oranges  in  Porto 
Rico,  describes  the  A^arious  methods  of  propagating  oranges,  gives 
directions  for  the  formation  of  seed  beds  and  nurseries,  and  trans¬ 
planting  and  cultivation  of  the  orange,  and  offers  suggestions  for 
picking,  grading,  packing,  and  shipping  oranges  to  market. 

Circular  Xo.  4,  Control  of  the  BroAvn  Ant,  giA^es  an  account  of  the 
injury  caused  by  the  broAvn  ant  {Solenoj)sis  geminata)  in  orange 
orchards,  Avhere  it  frequently  causes  extensiA^e  damage,  particularly 
to  young  trees,  by  girdling  them  in  its  attempt  to  secure  a  rapid  tioAV 
of  gum  from  the  trees.  Experiments  Avith  girdle  paints  shoAved  that 
a  cheap  and  efficient  means  of  combating  the  ants  Avas  possible. 

Circular  Xo.  5,  Coffee  Planting  in  Porto  Rico,  describes  the  iiiA^es- 
tigations  that  liaA^e  been  carried  on  by  the  experiment  station  in  the 

H.  Doc.  421,  58-3 - 25 
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improvement  of  an  old  coffee  plantation  and  in  the  establishment  of 
a  new  one.  The  information  is  drawn  from  investigations  carried  on 
at  the  Carmelita  Substation. 

AGRICfflTUEAL  POSSIBILITIES. 

A  great  manj^  inquiries  are  received  from  time  to  time  from  per¬ 
sons  in  various  States,  as  well  as  local  parties,  regarding  the  agricul¬ 
tural  possibilities  of  Porto  Eico.  It  is  the  aim  of  the  station  to 
obtain  such  information  as  will  enable  it  to  answer  inquiries  fully, 
and  to  place  before  the  people  of  the  island  and  investors  the  possi¬ 
bilities  in  agriculture.  Horticuftural  enterprises  are  under  way  in 
several  parts  of  the  island,  especially  orange  planting,  and  it  seems 
j^robable  that  such  products  will  ultimately  form  an  important  part 
of  our  ex])orts.  For  a  quick-growing  export  crop  sugar  is  at  present 
the  most  developed  and  forms  the  larger  part  of  our  shipments. 
Much  remains  to  be  done  in  the  way  of  fertilizing  and  cultivating 
this  crop  to  get  the  highest  returns. 

Xo  doubt  certain  market-garden  crops  can  be  profitably  grown  on 
the  island  for  the  New  York  market,  and  the  station  now  has  under 
way  the  development  of  this  branch  of  agriculture.  Arrangements 
have  been  made  with  the  Xev\^  York  and  Porto  Eico  Steamship  Com- 
l^any  to  handle  shipments  of  perishable  fruits  and  vegetables  expedi¬ 
tiously.  The  results,  financial  and  otherwise,  of  trial  shipments  to 
the  States  will  be  published  from  time  to  time  in  the  reports  of  the 
station  and  in  the  newspapers  of  the  island. 

Aside  from  horticultural  and  field  jaroducts  the  island  exports  a 
great  many  horses  and  cattle.  Tliere  is  a  great  need,  however,  for  the 
introduction  of  better  blood,  and  it  is  to  be  hoped  that  the  insular  leg¬ 
islature  at  its  forthcoming  session  vdll  appropriate  an  amount  suffi¬ 
cient  to  enable  the  station  to  equip  itself  Vvfitli  some  blooded  horses, 
cattle,  pigs,  and  j^oultry.  Xo  doubt  live  stock  of  superior  quality  can 
be  grovrn  upon  the  island,  and  tlie  native  horses  and  cattle  will  lend 
themselves  very  readily  to  improvement  by  the  introduction  of  pure- 
blooded  stock. 

The  grooving  of  rice  needs  investigation  and  encouragement.  The 
small  amount  now  grown  upon  the  island  indicates  that  it  can  be  made 
profitable,  and  as  this  staple  forms  a  considerable  part  of  the  food  of 
the  inhabitants  its  growth  would  stop  the  large  importations  now 
made. 

Certain  fiber  crops  would  doubtless  prove  profitable  for  Porto  Eico, 
especially  the  growing  of  Sea  Island  cotton.  From  reports  received 
from  various  sections  of  the  island  the  indieations  are  that  this  plant 
W’ill  do  well  here  if  properly  fertilized  and  cultivated.  The  station 
has  under  way  experiments  in  growing  Sea  Island  -cotton,  paying 
especial  attention  to  the  fertilization  of  the  soil  for  this  crop. 
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More  forage  crops,  and  especially  the  growing  of  legumes,  are  much 
to  be  desired.  A  number  of  legumes  are  under  iin^estigation,  both  at 
Majuiguez  and  the  substation  at  “  La  Carmelita.”  At  the  latter  place 
alfalfa  and  red  clover  are  very  promising,  and  at  ^layagucz  very  good 
results  have  been  obtained  with  velvet  beans.  By  inoculating  the 
various  legumes  with  material  obtained  from  the  Bureau  of  Plant 
Industry  the  outlook  with  velvet  beans,  cowpeas,  and  other  legumes  is 
more  promising  than  indicated  in  the  last  report. 

One  of  the  greatest  problems  confronting  the  agriculturist  in  Porto 
Pico  is  the  proper  fertilization  of  his  crops,  Avhether  they  be  of  the 
field,  garden,  or  orchard.  The  continuous  cropping  of  the  soils  for 
several  hundred  years  has  resulted  in  the  great  depletion  of  their  fer¬ 
tility,  especially  as  their  culture  is  often  accompanied  b}^  torrential 
rains  that  tend  to  wash  away  the  surface  soil  in  many  places.  The 
use  of  artificial  fertilizers  is  comparatively  recent  in  Porto  Rico,  and 
for  the  present  extends  to  only  a  few  of  the  ]nore  progressive  sugar 
planters.  Information  upon  the  proper  use  of  fertilizers  is  much  to 
be  desired,  and  at  the  same  time  a  Territorial  law  covering  the  analysis 
and  inspection  of  fertilizers  sold  in  Porto  Rico  is  highly  important. 
This  matter  Avill  be  brought  to  the  attention  of  the  legislature  at  its 
coming  session  in  urging  the  passage  of  an  inspection  law  that  will 
safeguard  the  planter  and  encourage  the  increased  use  of  fertilizers. 
In  this  connection  it  will  be  necessary  to  provide  for  the  services  of  a 
chemist,  Avhicli  is  A^ery  miicli  needed  in  the  Avork  of  the  station. 

The  station  is  cooperating  with  the  public  schools  of  Mayaguez  in 
carrying  out  a  system  of  school  gardens,  with  the  hope  of  interesting 
the  coming  generation  in  agricultural  pursuits.  It  is  important  that 
in  the  scheme  of  education  in  the  island  attention  be  paid  to  certain 
practical  affairs,  of  Avhich  agriculture  is  destined  to  remain  chief.  A 
school  garden  Avould  be  especially  important  because  of  the  fact  that 
Avhile  many  of  the  people  are  extremely  poor  they  fail  to  liaA^e 
gardens  groAving  about  their  little  houses,  depending  Avholly  upon 
nature  to  proAude  some  of  the  necessaries  of  life  that  might  be  easily 
procured  Avith  a  little  labor.  The  station  is  endeavoring  to  encourage 
the  planting  of  gardens  by  the  men  Avorking  in  the  Auirious  dej^art- 
ments.  Seeds  and  manures  are  furnished  and  CA^ery  encouragement 
given  them  to  plant  gardens  about  their  houses  for  their  OAvn  good 
and  as  an  example  to  their  neighbors. 

EEPOET  0?  0.  W.  BAEEETT,  ENTOMOLOGIST  AND  BOTANIST. 

During  the  past  year  the  work  Avas  almost  exclusively  of  a  horti¬ 
cultural  nature,  but  A^ery  feAv  specimens  have  been  added  to  the  herba¬ 
rium,  and  the  entomological  Avork  Avas  largely  of  an  economic  nature. 

During  Jidy  and  August  attention  Avas  directed  largely  to  the  prep¬ 
aration  of  the  25-acre  orchard  and  the  assembling  of  the  85  varieties 
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of  fruits  and  economic  trees  in  the  nurseries.  Planting  of  the  orchard 
Avas  begun  in  September  and  finished  in  December.  A  wind-break, 
composed  of  mame}^  {Mammea  americana)^  guama  {Inga  vera)^ 
mango  {ISIangifera  indica)^  and  rose  apple  {Jamhosa  vulgaris)^  was 
set  on  the  east  side  of  the  experimental  plats  tract ;  volunteer  1 -year- 
old  seedlings  Avere  set  1  meter  apart.  The  tea  plants,  of  four  varieties, 
Avere  removed  from  the  nursery  and  set  2  meters  apart  in  a  shallow 
rich  soil,  Avhere  they  are  now  ma‘king  a  sIoav  groAvth.  From  January 
to  April  the  time  Avas  occupied  in  harvesting  the  experimental  crops, 
preparing  plats  for  neAv  experiments,  and  planting  same. 

In  March  a  special  study  was  made  of  the  broAvn,  or  stinging,  ant 
{Soleno'psis  geminata)  ^  Avhich  was  becoming  exceedingly  injurious 
in  orange  orchards  in  the  Ba^^amon  district,  where  it  had  destro\^ed 
trees  to  the  A^alue  of  several  thousand  dollars.  The  injury  is  caused 
by  this  ant,  Avhich  is  normally  predaceous,  acquiring  the  habit  of 
attacking  the  bark  at  the  base  of  the  trunk  and  also  the  bud  tips.  By 
gnaAving  the  bark  in  order  to  obtain  the  gummy  excretion,  which  the 
insect  delights  to  feed  upon,  sores  are  made  in  the  trunk  of  the  tree, 
Avhich  are  gradually  enlarged  until  the  tree  is  nearly  or  quite  girdled. 
An  ant-killing  mixture  was  devised  for  destroying  the  colonies  in  the 
ground,  and  a  cheap  girdle  paint  Avas  also  prepared  to  protect  the 
decorticated  and  gum-exuding  areas  of  the  trunk  and  to  prevent 
the  passage  of  the  ants  up  the  tree.  This  killing  mixture  has  been 
successfully  used,  but  in  some  places  is  replaced  by  a  strong  kerosene 
emulsion.  The  girdle  paint  probably  saved  the  liA^es  of  many  trees 
by  preA^eiiting  the  drying  and  cracking  of  the  exposed  Avood. 

A  budding  tape  prepared  Avith  a  certain  grade  of  oilless  paraffin 
from  the  match  factories  has  proA^ed  A^ery  successful  and  costs  much 
less  than  the  ordinary  beesAvax-resin  tape. 

RESULTS  OF  WORK. 

The  stock  of  plants  for  distribution  has  been  greatly  increased 
Avith  a  vieAV  of  more  extensive  exchange  and  gratis  insular  distribu¬ 
tion.  Especial  attention  has  been  directed  toward  the  collections  of 
bananas,  yautias,  cassavas,  and  yams. 

Fertilizer  experiments  haA^e  been  tried  Avith  yautias,  cassava,  and 
vegetables  only,  since  the  character  of  the  soil  in  the  10-acre  experi¬ 
mental  plat  is  too  variable  to.  alloAV  accurate  results. 

The  domestic  as  well  as  foreign  exchanges  liaA^e  been  carefully 
attended  to,  Avith  the  result  that  many  interesting  economic  plants 
have  been  acquired  and  distributed  at  only  a  slight  expense.  During 
the  fiscal  year  over  50  packages  of  seeds,  roots,  and  plants  haA^e  been 
sent  to  planters  on  the  island,  Avhile  about  85  packages  Avere  received, 
including  some  35  natiA^e  and  budded  citrus  varieties.  Fourteen 
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varieties  of  plants,  including  0  bananas,  have  been  received  from 
the  Hawaii  Station  and  30  varieties  have  been  sent.  Over  100  pack¬ 
ages  have  been  sent  to  the  States,  and  about  40  varieties  of  plants, 
exclusive  of  a  large  collection  of  grapes  from  the  Bureau  of  Plant 
industry,  have  been  received  in  exchange.  Over  40  varieties  of  eco¬ 
nomic  plants  have  been  sent  to  foreign  exchanges  and  about  45  vari¬ 
eties  have  been  received  therefrom.  The  matter  of  exchanges  is 
rapidly  assuming  importance,  especially  with  Cuba  and  the  British 
botanic  stations  in  tropical  America. 

Perhaps  the  most  important  result  of  Avork  during  the  year  has 
been  the  discoA^eiy  of  a  parasite  {Chrysocharis  livida)  of  the  coffee 
leaf  miner  {Leucoptera  coffeeUa).  This  parasite  is  doing  much 
toAvard  checking,  if  not  exterminating,  the  leaf  miner  in  some  local¬ 
ities,  and  measures  are  being  taken  for  its  breeding  at  the  station  for 
distribution  to  plantations  AAdiere  not  found. 

The  result  of  hand-picking  of  the  infested  leaA^es,  Avhich  Avas  begun 
during  the  previous  fiscal  3^ear,  Avas  a  complete  failure,  since  the 
number  of  leaf  miners  Avas  only  slightly  reduced  in  the  coffee  plat, 
containing  1,000  trees.  Spraying  infested  plants  Avas  likeAAuse  found 
impracticable.  ® 

PLANT  COLLECTIONS. 

BANANA  PLAT. 

Only  G  varieties  of  bananas  are  in  common  cultivation  in  Porto 
Pico.  To  the  23  natiA^e  and  22  foreign  A^arieties  assembled  last  year 
there  haA^e  been  added  the  folloAving  varieties: 

From  Florida,  U.  S.  A.:  Golden,  Orinoco,  Hart’s  Choice,  CaA^en- 
dishii,  and  Chue  Chumpa. 

From  Allan’s  nurseries:  One  variety,  probably  CaA-endishii. 

From  Santo  Domingo:  Johnson. 

From  HaAvaii  Experiment  Station:  Brazilian,  Kapua,  Hai,  Apple, 
Maole,  Hua  Moa,  Lele,  Popoulu,  Striped,  and  Ae-ae. 

From  Philippine  Islands  (through  U.  S.  Department  of  Agidcul- 
ture.  Bureau  of  Plant  Industry)  :  Abaca  {Alusa  textilis). 

Through  insular  exchanges:  Congo  Manila,  Maricongo,  Nino, 
Tirabuzon,  and  Posa. 

From  the  Canary  Islands,  one  variet}^,  making  the  present  number 
of  named  A^arieties  G8. 

Nearly  all  the  natiA^e  varieties  and  OA^er  half  of  the  22  varieties 
receiA^ed  from  the  Jamaica  department  of  agriculture  liaA^e  fruited. 
Most  of  the  latter  haA'e  neA'er  fruited  before  in  Porto  Pico. 

A  permanent  plat  in  alluAual  soil  near  the  office  is  being  planted 
with  fiA^e  plants  of  each  variety.  This  plat  Avill  be  for  display,  as 
well  as  a  secondary  variety  test  under  A-ery  much  better  conditions 
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than  in  the  old  plat,  which  is  still  retained  for  propagating  sets  for 
distribution. 

Eecords  are  being  kept  of  the  prominent  characters  of  the  stem, 
leaf,  and  fruit  of  each  variety.  The  average  weight  of  the  fruit  and 
the  percentage  of  pulp  are  also  ascertained.  Experiments  in  prepar¬ 
ing  flour,  starch,  and  other  products  from  the  different  sorts  are 
being  carried  out  with  the  view  of  finding  varieties  which  are  more 
palatable  in  the  dried  state  than  those  now  on  the  market. 

YAUTIA  COLLECTION. 

A  second  variety  test  is  being  conducted  with  the  25  named  varie¬ 
ties  assembled  last  year  (PI.  XVII,  fig.  1),  and  of  these  it  appears 
that  about  five  names  should  be  merged  as  synonjmis.  The  localism 
of  the  yautia  varieties  in  Porto  Pico  is  a  perplexing  problem,  which 
is  being  gradually  worked  out.  The  native  varieties  are  being  com¬ 
pared  with  those  from  the  British  "West  Indies,  Guatemala,  Belize, 
and  Venezuela.  Xo  evidence  has  been  secured  of  the  existence  of  this 
valuable  crop  outside  of  tropical  America  previous  to  the  distribu¬ 
tions  madg  by  this  station. 

The  following  varieties  have  been  added  to  the  collection  during  the 
past  year : 

From  Arecibo,  Porto  Pico:  Dominica,  Vino,  Gengibrilla,  and 
Quintal. 

From  Mayaguez  vicinity:  Samanal,  Isleha,  Brava,  and  Belembe. 

From  United  States,  through  florists:  Two  varieties. 

From  Guatemala:  Three  varieties. 

From  Belize,  British  Honduras:  One  variety. 

From  Trinidad  Botanic  Gardens:  Tavo  varieties. 

From  Cidra,  Porto  Pico:  Amadea,  Luquillo,  De  Pio,  Blanca,  Mar- 
tinica,  Minas,  and  Amarilla. 

Of  the  present  46  named  A^arieties  about  30  are  distinct.  At  least 
fiA^e  botanical  species  are  represented — all  of  the  genus  Xanthosoma. 

Pipe  tubers  haA^e  been  successfully  sent  to  Queensland,  Australia, 
and  to  Singapore.  Very  fa  Adorable  reports  haA^e  been  received  from 
the  Avarieties  distributed  to  the  IlaAvaii  Experiment  Station. 

Analysis  of  the  tubers  of  A^ariety  Xo.  1  (Pollisa)  shows  a  starch 
content  of  28.65  per'  cent.  The  central  rhizome,  or  “  madre,”  of  this 
variety  contains  about  17.88  per  cent  of  starch,  Avith  about  73  per  cent 
of  Avater.  The  starch  grain  is  of  medium  size  (about  0.01  mm.), 
and,  since  there  is  very  little  gumm}^  matter,  settling  is  rapid.  A 
sample  of  this  starch,  Avliich  has  been  on  exhibition  in  this  office  for 
nearly  one  3"ear,  has  not  deteriorated.  It  closely  resembles  cornstarch. 
There  appears  to  be  no  reason  Avhy  the  manufacture  of  yautia,  or 
tanier,  starch  should  not  prove  very  successful. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  XVII. 


Fig.  I.—Yautia  Variety  Plats,  Porto  Rico  Station. 


Fig.  2.— Cassava  Variety  Plats,  Porto  Rico  Station. 
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The  following  table  shows  the  relative  proportions  of  the  plant 
parts  of  tiie  principal  types  of  tlie  native  taniers,  or  yautias: 


Relative  pr 01)0 rt ion  of  the  plant  parts  of  yautias. 


Variety. 

Weight 
of  entire 
plant. 

Weight 

of 

tubers. 

■Weight 
of  root- 
stock. 

Weight 

of 

leaves. 

Weight 

of 

offsets. 

Percent¬ 
age  of 
tubers. 

Rollisa . 

Pounds. 

11 

Pounds. 
3.  75 

Pounds. 

2.25 

Pounds. 
3. 5 

Pounds. 

1.5 

Per  cent. 
34 

Vino  . 

10.75 

2. 0 

2 

4. 5 

1.  75 

23 

Martinica . 

11.5 

2.5 

1.25 

0 

1.75 

22 

Amariila  . . . . . 

15. 5 

1.5 

2.5 

7.25 

4. 25 

10 

Fertilizer  experiments  were  carried  out  with  plats  of  variety  Xo. 
1 ;  small  plats  containing  20  square  meters,  and  50  plants  were  used. 
On  account  of  the  variable  character  of  the  soil  and  the  heavy  rains, 
unsatisfactory  residts  were  obtained  and  therefore  the  same  experi¬ 
ment  has  been  repeated,  the  results  of  which  Avill  be  knov/n  about 
January,  1905.  Chemical  fertilizers,  coffee  pulp,  stable  manure,  and 
guano  were  tried.  The  highest  yield  resulted  from  the  use  of  about 
30  tons  of  stable  manure  per  acre ;  this  gave  edible  tubers  at  the  rate 
of  about  IG  tons  per  acre,  while  one  of  the  check  plats  gave  as  lov/  as 
8  tons  per  acre.  The  highest  yield  jier  plant,  3.22  pounds,  was  in  the 
plat  receiving  stable  manure,  Avhile  the  lowest  jdeld  per  plant  in  the 
check  plats  vras  1.6  pounds., 

xVn  experiment  was  also  carried  on  with  a  method  of  double-crop¬ 
ping  practiced  in  Trinidad,  British  lYest  Indies.  By  this  method 
a  second  crop  of  tubers  was  obtained  from  the  same  plants  left  stand¬ 
ing  after  the  first  ripe  roots  had  been  removed. 

Three  diseases  of  the  yautia  have  been  studied.  About  15  varieties 
have  flowered. 

A  bulletin  on  the  yautias,  or  taniers,  of  Porto  Pico,  has  been  pre¬ 
pared.  This  is  to  supply  the  needed  information  regarding  this 
exceedingly  old,  if  not  the  oldest,  cultivated  crop,  Vvdiich  is  coming 
into  prominence  through  at  least  three  of  its  types  as  a  starch  plant 
and  cheap  food  producer;  moreover,  on  account  of  the  deplorable 
confusion  of  the  taros  {Colocasia  spp.)  and  the  taniers  (Xanthosoma 
spp.)  which  has  continued  until  the  last  feAV  years,  it  is  almost  impos¬ 
sible  to  obtain  any  reliable  information  regarding  the  latter  crop  in 
any  work  of  reference  thus  far  published. 

CASSAVA  COLLECTION. 

This  collection  has  been  increased  by  the  addition  of  2  varieties 
from  the  United  States,  the  “  narroAv-leaf  ”  and  the  ‘‘  broad-leaf,” 
1  variety  from  IMayaguez  vicinity,  and  1  from  Ponce;  28  named 
varieties  are  under  test. 
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A  second  variety  test  (PL  XVII,  fig.  2)  has  been  started  to  com- 
jilete  the  data  on  root  characters,  yield,  stem  and  leaf  colors,  and  habit, 
especially  Avith  reference  to  resistance  to  fungus  diseases  and  the  bud 
maggot.  In  the  first  test  for  quality  the  average  Aveight  of  roots 
per  hill  ranged  from  1  pound  (No.  6)  to  pounds  (No.  17)  ;  condi¬ 
tions,  hoAveA^er,  Avere  A^ery  unfavorable. 

A  test  of  the  six  methods  of  planting  is  being  made,  and  also  a 
test  of  fertilizers  Avith  the  six  A^arieties  Avhich  gave  the  best  results 
during  the  past  year. 

Four  ATirieties  Avere  analyzed  for  starch  content  by  the  Bureau  of 
Chemistry,  United  States  Department  of  Agriculture,  Avith  the  fol- 
loAving  result:  No.  1,  23. 8G  per  cent;  No.  9,  21.50  per  cent;  No.  11, 
23.84  per  cent,  and  No.  17,  31.69  per  cent.  Of  these  all  but  No.  17 
Avere  receiA^ed  from  the  Jamaica  department  of  agriculture.  No.  17, 
Ceiba,  is  one  of  our  three  best  natiA^e  varieties,  being  nearly  resistant 
to  the  bud  maggot  as  Avell  as  fungus  diseases,  and  attains  a  height  of 
10  feet  in  ordinary  soil. 

A  small  percentage  of  the  roots  at  cropping  Avere  affected  at  the 
base  Avith  a  drtq  black  rot,  and  at  the  tips  of  a  very  feAv  of  the  larger 
roots  Avas  found  a  form  of  soft,  Avhite  rot.  A  Avhite  mycelial  groAvth 
Avas  noted  on  some  roots.  The  bud  maggot  {Lonchcea  chalyljea) 
has  proA^ed  A^ery  injurious,  especially  on  young  plants  of  the  SAveet 
varieties.  The  i)rincipai  effect  of  this  pest  is  to  cause  excessive 
branching  (Aviiich,  hoAveA^er,  is  considered  by  the  natives  essential  to 
a  good  yield). 

The  other  pests  mentioned  in  the  Annual  Eeport  for  1903  have 
been  but  little  in  evidence  this  year. 


ORCHARD. 

In  NoA^ember  2 -year-old  budded  trees  of  the  folloAving  23  citrus 
varieties  Avere  received  from  the  Allan  nurseries,  near  San  Juan: 
Parson  BroAvn,  Kuby,  Jaffa,  Mandarin,  King,  Dancy,  Tangarine, 
Satsuma,  Diilcissimo,  Bessie,  Enterprise  Seedless,  Hart  Late,  Ma¬ 
jorca,  Homosasa,  Magnum  Boniim,  St.  Michael  Blood,  Pineapple, 
Valencia  Late,  Washington  Naval,  Thompson  Naval,  Duncan  Po¬ 
melo,  Marsh  Seedless  Pomelo,  Kumquat  (2  varieties),  and  Lemon. 

In  December  and  again  in  February  buds  of  the  folloAving  vari¬ 
eties  Avere  receiA^ed  from  Florida:  Oneco,  Tresca,  Centennial,  Foster, 
Early  Oblong,  Eoyal  pomelo,  Pernambuco  pomelo,  Genoa  lemon, 
Corsica  citron,  and  Sour  Eangpur  lime.  These  buds  AA^ere  set  in  both 
rough-lemon  and  sour-orange  stock.  About  20  varieties  of  native 
seedling  oranges  and  grape  fruits  have  been  secured  and  budded  into 
our  nurseries. 

Plants  of  Citrus  trifoliata  for  stock  Avere  secured,  both  from 
Aguadilla,  Porto  Eico,  and  Florida,  United  States  of  America.  A 
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good  quantity  of  seedlings  of  sour  orange,  bitter-sweet  orange,  and 
native  grape  fruit  have  been  raised  for  budding  purposes.  A  few 
seedlings  of  a  sweet  native  grape  fruit  have  been  grown.  In  all, 
about  CO  citrus  varieties  are  now  growing  in  orchards  and  nurseries. 

The  following  varieties  of  fruits  and  nuts  have  been  added  to  the 
70  varieties  listed  in  tlie  report  for  1903: 

From  Florida:  Guavas  (3  varieties),  Akee  {Cupania  sapida), 
Avocado  pear  (Black  Atexican),  Phyllanthns  emhlica.  Ilovenia  dul- 
cis,  Rheedia  edidis,  and  Alango  (Black  Jamaican). 

From  Atlanta,  Ga. :  Asimina  triJoba. 

From  Aguadilla,  Porto  Eico:  Alurta  {Eugenia  sp.). 

From  Plant  Improvement  Gardens,  Santa  Ana,  Cal.:  Castanea 
vesca^  Juglans  regia^  Juglans  calif ornica^  and  Juglans  sieholdiana. 

Sugar  i^jahns  {Arenga  sacclxarifera)  from  seed  received  through 
the  Bureau  of  Plant  Industry,  from  Alanila,  P.  I.,  have  been  set  out. 

From  Bureau  of  Plant  Industry:  One  collection  grafted  mangoes 
and  one  collection  Mangosteen  seedlings. 

MISCELLANEOUS  CROPS. 

The  following  plants  have  been  added  to  the  collection : 

From  Arecibo:  Jamaica  sorrel  {Hibiscus  sabdariffa)  \  Vegetable 
musk  {II.  abelmoschus) . 

From  the  United  States:  Jerusalem  artichoke  {Ilelianthus  tube- 
rosus). 

From  Flawaii:  Japanese  taro,  Koyal  taro,  one  yam,  and  Macada- 
mia  ternifolia. 

From  Porto  Eico:  Apio  {Arracacia  esculenta)^  Granadillo  {Pas- 
siflora  qucuhxingularis)  ^  one  variety  melon,  one  variety  tuna  {Opun- 
iia  sp.),  Cereus  triangidaris.^  and  vegetables,  several  native  varieties. 

The  “  Panama,”  or  wild  Alocasia  macrorliiza.  has  been  grown  in 
comparison  with  a  variety  obtained  in  Caracas  and  is  apparently 
superior  to  the  latter,  producing  roots  of  10  to  15  pounds  weight  in 
about  twelve  months.  These  roots  are  used  for  feeding  swine. 

Two  packages  of  “  Dasheen  ”  {Colocasia  sp.)  from  Trinidad,  Brit¬ 
ish  West  Indies,  have  proved  nearly  identical  with  the  variety  tested 
last  year.  Contrary  to  expectation  this  plant  has  proved  very  dif¬ 
ferent  and,  in  many  respects,  superior  to  our  native  “  malanga  ” 
{Colocasia  antiqiiorum  esculentinn)  ;  it  produces  tuberous  offsets  of 
a  high  quality,  and  in  about  six  to  eight  months  from  time  of  plant¬ 
ing  the  first  tubers  are  read}^  for  harvesting.  Two  to  four  pounds  of 
roots  per  hill  arc  produced  in  good  soil,  and  some  10,000  to  15,000 
plants  may  be  set  per  acre. 

The  native  Yam  Bean  {Pachgtdihus  tiiberosiis)  has  exceeded 
expectations.  Xiimerous  roots  weighing  as  high  as  5  and  even  7 
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pounds  each  were  obtained  without  the  use  of  fertilizer.  Anal^^sis 
shows  the  starch  content  to.  be  nearly  15  per  cent,  with  over  75  per 
cent  of  Avater;  the  cellulose  is  proportionately  low  and  commercial 
starch  extraction  should  be  simple.  A  fertilized  plat  has  been 
planted  with  this  interesting  crop.  Seeds  haA^e  been  distributed  to 
Auirious  localities  of  the  island  and  to  the  foreign  exchanges.  It 
occurs  AAuld  in  the  Aurgin  forest  at  the  coffee  substation. 

The  Teyote  {Sechmm  ediile)  has  proA^ed  a  failure  at  the  station 
grounds;  two  A^arieties  Avere  found,  lioAveA^er,  growing  luxuriantly  in 
the  Aurgin  forest  at  the  coffee  substation.  It  apparently  requires 
rich  soil,  partial  shade,  and  considerable  moisture. 

The  Centrosema  flumieri^  brought  from  St.  Vincent,  has  proA-ed 
a  A'aluable  coA^er  crop.  Since  it  roots  at  the  joints,  one  plant  will 
quickly  cover  several  hundred  square  feet,  and  as  it  liA^es  for  two 
seasons  at  least,  it  is  hoped  it  aauII  proA^e  A^aluable  in  orchards  haAung 
sandy  soil. 

The  Venezuelan  Apio  {Avracacia  esculenta)  is  thriAung  in  a  moist, 
partly  shaded  location.  This  important  A^egetable  is  groAvn  to  some 
slight  extent  in  the  interior  districts. 

The  Costa  Kican  papaAvs  liaAn  proAnd  inferior  to  the  natiA^e  A^arie- 
ties  in  point  of  richness  of  flaAmr. 

The  tAvo  roots  receiAnd  from  HaAvaii  Station  as  Tacca  pinnatifida 
have  continued  to  make  an  exceedingly  lieaA^y  and  healthy  growth, 
but  it  is  noAA^  evident  that  they  belong  to  the  genus  Dioscorea  (and 
are  probably  D.  pentaphylla) . 

The  iiatiA^e  “  malanga  ”  {Colocasia  antiqitorum  esculentum)  has 
made  a  A^ery  strong,  healthy  groAvth.  Analysis  by  the  Bureau  of 
Chemistry,  U.  S.  Dej^artment  of  Agriculture,  shoAvs  the  mature  roots 
to  contain  14.94  per  cent  starch  and  74.47  per  cent  moisture.  But 
since  the  starch  grain  of  this  root  is  so  very  small  and  the  gum  con¬ 
tent  so  high,  extraction  of  the  starch  commercially  AAmild  be  quite 
difficult. 

The  tAvo  A^arieties  of  HaAvaiian  taro  {Oolocasia  spp.)  resemble  in 
habit  and  flower  the  Trinidad  varieties  called  “  Dasheen,”  but  the 
yields  are  much  less.  They  appear  to  be  free  from  the  Hawaiian  root 
disease  thus  far. 

The  edible  canna  {Canna  edvMs)  has  continued  to  make  a  good 
groAA'th,  and  has  remained  almost  free  from  attacks  of  either  fungus 
or  insect  parasites.  The  yield  Avas  about  15  tons  of  roots,  per  acre, 
the  same  as  AA^as  obtained  at  Eio  Piedras.  These  roots  shoAV  a  starch 
content  of  19.41  per  cent  and  70.25  per  cent  Avater.  The  starch 
grain  is  Amw  large  and  readily  separable.  Although  this  crop  re¬ 
quires  a  moist,  rich  soil,  it  is  quite  possible  that  it  may  become  an 
important  starch  producer  of  the  future. 

Coffea  stenopliylla^  C.  rohusta^  G.  liherica^  and  some  six  varieties  of 
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C.  arahica  have  been  received  through  the  foreign  exchanges  and 
turned  over  to  Mr.  J.  W.  van  Leenhoff,  at  the  Coffee  substation. 

ITBEIl  PLANTS. 

Bulbils  of  F liver 02 a  foetida  have  been  received  from  Mauritius 
Island  through  the  Bureau  of  Plant  Industry.  They  have  been 
planted  out  near  the  native  variety  in  order  to  prove  the  supposed 
identity  therewith.  One  plant  of  Furcroea  tuherosa^  from  Central 
America,  has  been  received. 

Plants  of  the  native  maguey  (Fureveea  foetida)^  which  are  now 
eighteen  months  old  from  the  bulbil,  have  leaves  5  reet  long,  and  are 
growing  rapidly.  The  ^w^ear-old  Bahama  sisal  plants  have  3-foot 
leaves. 

The  Bahama  sisal  {Agave  rigida  sisalina)  has  made  a  fairiy  good 
growth  and  is  now  free  from  the  bacterial  disease  with  which  it  was 
affected  during  the  previous  year.  Numerous  offsets  have  been  set 
out  read}^  for  distribution. 

Twelve  bulbils  of  a  plant  believed  to  be  the  true  Agave  rigida  have 
been  received  from  Sneads  Island,  Florida. 

Seeds  of  Bcehmeria  nivea  have  been  received  from  the  Bureau  of 
Plant  Industry. 

Sojisevieria  zeylanica  has  been  added  to  the  collection. 

Gossy jiiiun  arhoreum^  from  Mexico,  is  making  a  slow  growth. 

A  plat  of  mixed  cotton  has  done  well.  Several  v^arieties  are  now 
being  planted  for  a  comparative  test. 

Specimens  of  ropes  and  cordage,  prepared  from  various  native 
plants  at  the  coffee  substation,  have  been  secured  for  exhibition  at  the 
station  office. 

FOREST  PLAT. 

Tlie  following  species  have  been  added  to  the  nurseries  for  this 
plat : 

From  Cabo  Bojo,  Beef  wood  {Casuarina  equisitefolia) .  From 
Ponce,  Eain-tree  {PitliecoloMiim  saman).  From  British  Honduras, 
Broad-leaf  Mahogany  {Swietenia  macropliyJla) .  Through  Bureau 
of  Plant  Industry,  Chinese  oil-nut  {Aleurites  cordaia)  ;  Chinese  oak 
{Quercus  cornea)  ;  sugar  palm  {Arenga  saccliavifeva)  ;  Talipot  palm 
{CoryjAia.  umhracuUfera) . 

From  Curacao:  “  Cuji  ”  and  Divi-Divi  {Ccesaljiinia  coriaria). 

From  British  IVest  India  stations:  “  Madre  do  Cacao  {Gliricidia 
maculata)^  Bauliinia  sp.,  and  Farida  africa.na. 

Through  the  United  States  Department  of  Agricidture,  Bureau 
of  Forestry:  Hybrid  Eucalyptus  and  Grevillea  rolmsta. 

From  Plant  Improvement  Gardens,  Santa  Ana,  Cal.:  Farida 
roxhurghii. 
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,  Nearly  all  the  varieties  set  out  in  1902  are  now  making  a  fair 
growth;  the  Eucalyptus  spp.  especially  have  done  very  well,  consider¬ 
ing  the  exceedingly  poor  soil  of  the  plat. 

About  75  species  of  timber  trees  are  under  trial  in  this  plantation; 
100  scjuare  feet  are  allowed  each  tree. 

mSECT  PESTS. 

The  cotton  stainer,  Dysdercus  suturellus^  has  caused  considerable 
damage  in  a  cotton  field  near  Sabana  Grande.  Aphis  gossypii  has 
been  reported  from  only  one  locality  as  a  serious  pest,  but  it  undoubt¬ 
edly  occurs  throughout  the  island.  The  coffee  aphid  occurs  over  a 
wdde  area,  if  not  the  entire  interior  of  the  island,  but  does  no  damage 
except  to  the  tender  shoots  in  overshaded  localities.  The  malanga, 
or  taro,  aphid  has  been  much  less  in  evidence  than  during  the  pre¬ 
vious  year.  Pteromalus  calanclrm  in  a  common  parasite  of  tiie  rice 
Aveevil  {Calandra  oryzce)  at  the  station. 

During  the  past  year  no  complaint  of  the  changa  {Scapteidscus 
didactylus)  has  been  receded  at  this  office.  The  grass  Paris-green 
bait  remedy,  recommended  in  P>ulletin  No.  2  of  the  station,  is  being 
successfully  used,  not  only  in  Porto  Rico,  but  also  in  the  British  West 
Indies.  The  bug  maggot  {Lonchcea  chalyhea)  of  the  cassava  has 
continued  a  serious  pest  in  the  tips  of  cassava  canes.  Hand  picking 
is  the  best  remedA^,  though  tobacco  dust  applied  to  the  buds  is  effect- 
iA^e  in  the  dry  season.  The  cassaA’^a  tingitid  {Atlieas  nigricornis') 
has  been  less  destructiA^e  on  cassava  leaves  than  in  the  previous  year. 
^  The  black-winged  v\diite  ant  {Eiitermes  morio)  has  been  practically 
exterminated  in  the  vicinity  of  the  station  buildings;  burning  with 
kerosene  Avas  found  the  most  reliable  method. 

!  The  striped  AA^eevil  l^Exoplitlialmus  spengleri)  continues  in  abun¬ 
dance  in  orange  orchards  throughout  the  island.  Hand  picking  is 
commonly  practiced,  but  merely  serA^es  to  keep  the  pest  in  check. 
Tliis  Aveevil  and  a  smaller  species,  closely  related,  are  common  in  some 
coffee  plantations  Avhere  they  do  considerable  injury  to  the  buds  and 
young  leaves. 

The  tobacco  leaf  miner  {GeJechia  picipeUis')  did  some  slight  dam¬ 
age  in  the  experiment  plats  at  Aguas  Buenas. 

i  Four  species  of  Lamellicorn  beetles  attacked  citrus  and  banana 
leaves  on  the  north  side  of  the  island,  doing  more  or  less  injury  dur¬ 
ing  the  drA^  season.  Hand  collecting  at  night  and  the  use  of  lime 
on  the  ground  about  the  trunk  appear  successful  in  the  Bayamon 
district.  These  beetles  make  numerous  A^ertical  burroAvs  close  to  the 
base  of  the  trunk  and  hide  in  these  burroAvs  during  the  daytime. 
It  is  thought  that  the  larAUil  stage  is  passed  among  the  orange 
roots,  though  this  has  not  yet  been  definitely  proAnn. 
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It  is  estimated  that  the  Tineid  cofTee  leaf  miner  {Leucoptera  cof- 
feella)^  by  checking  the  growth  and  destroying  the  leaf  tissue  of 
coffee  plants  throughout  the  island,  resulted  in  from  5  to  10  per 
cent  loss  of  last  3nar’s  coffee  crop.  This  Avould  amount  to  from 
$150,000  to  $300,000,  taking  into  consideration  merely  the  2:)roduct 
of  berries  and  not  allowing  for  the  damage  to  the  vigor  of  the  2)lant. 
Experiments  in  collecting  b}^  hand  infested  leaves  from  a  certain 
number  of  isolated  trees  jiroved  an  entire  failure;  likewise  spraying 
exjieriinents  ha^'e  thus  far  2)roved  ineffective  in  checking  the  rav¬ 
ages  of  this  i:>est. 

The  coffee  leaf  miner,  however,  is  on  the  decrease  in  several  dis¬ 
tricts  of  the  island,  due  very  largely  to  the  attack  of  a  Chalcidid  para¬ 
site  iCJi7^ysocliaris  livida)  found  in  the  coffee  plats  in  the  station 
grounds.  The  life  histor}^  of  this  very  beneficial  insect  is  nearly 
worked  out,  but  its  method  of  ovi2:)Osition  is  unknoAvn.  Larvae  of 
the  parasite,  hoAveA^cr,  haA^e  been  found  inside  the  bodies  of  Leuco^i- 
tera  larvae,  and  it  is  beliewed  that  the  egg  is  laid  in  or  ujion  the 
half-groAvn  larva  of  the  leaf  miner.  On  account  of  the  numerous 
immature  larvae  of  the  parasite  found  in  einjDty  burroAvs  of  the  leaf 
miner,  it  a^i^^ears  that  because  of  the  abundance  of  the  parasites 
the  female  frequently  OAuj^osits  in  larA^ae  that  are  too  Amung  to  alloAV 
the  com2:>lete  deA^elopment  of  the  2:)arasite,  and  that  the  j^arasitic 
larva,  after  haAung  dcAmured  its  too  small  host,  is  left  Avithout  food 
and  probabl}^  dies  in  the  burroAV  Avithout  reaching  the  i^uxial  stage. 
Attemj^ts  to  induce  these  starAung  parasites  to  feed  upon  Leucoj^tera 
larvae  liaA^e  in  all  cases  i^roA^ed  unsuccessful,  even  Avhen  the  j^arasite 
has  been  2)artially  introduced  into  the  host  larva.  The  full-sized 
larAva  of  the  j^arasite  is  about  one-third  the  size  of  the  host  larA^a — that 
is,  a  little  more  than  1  millimeter  in  length.  The  j^upal  stage  is  nor¬ 
mals  passed  inside  the  burroAA^  of  the  leaf  miner;  the  shining  bluish 
black  pujia  is  loosely  attached  by  its  j^osterior  extremity  to  either  the 
Avail  of  the  burroAv  or  to  the  integument  of  the  consumed  host; 
one  i:)U2m  Avas  found  in  a  cocoon  of  the  host  larva  on  the  outside  of 
the  leaf.  The  imago  is  black  Avith  pur2:>lish  reflections  from  the 
thorax;  the  size  is  about  1  millimeter;  it  is  very  actiA^e,  and  liA^es 
tAYO  to  four  daA"s  in  caj^tiAuty.  It  is  doubtful  Avhether  liAung  sj^eci- 
mens  of  this  parasite  could  be  sent  successfully  to  other  islands  in 
the  West  Indies  Avhere  the  leaf  miner  is  a  serious  j^est,  unless,  23er- 
haj^s,  in  a  Wardian  case  Avith  its  host,  under  more  or  less  natural 
conditions. 

FUNGOUS  DISEASES. 

Ascochyta  nicotianev^  under  tAvo  or  three  forms,  caused  considerable 
injury  to  the  station’s  tobacco  jilats  at  Aguas  Buenas. 

A  fungus  belonging  to  the  Sphaeropsidea^  has  been  A^ery  2)revalent  on 
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banana  leaves,  causing  minute  clustered  dots,  beginning  on  the  under 
side  and  extending  through  to  the  upper  surface,  associated  with  a 
yellowing  of  the  surrounding  area.  This  attack  usually  precedes  a 
gradual  wilting  of  all  the  leaves  of  the  plant,  but  may  continue  for 
months  in  an  immature  state.  A  rot,  probably  of  bacterial  origin, 
did  considerable  injury  to  bananas  fertilized  with  nitrogenous  ma¬ 
nures;  streaks  of  brownish  tissue  indicate  the  course  of  the  disease 
fi’om  the  root  bulb  to  the  top  of  the  pseudostem.  Destroying  the 
affected  plants  apparently  checks  the  trouble,  though  the  suckers  from 
the  old  bulb  grow  slowly. 

The  tomato  wilt,  which  has  been  under  investigation  for  over  tAvo 
A^ears,  has  not  yet  been  definitely  determined,  but  it  certainly  resem¬ 
bles  A^ery  closely  in  effect  the  BacUhis  solanacearum.  It  a|)pears  to 
be  common  in  the  West  Indies  and  prevents  the  successful  cultiA^ation 
of  tomatoes  in  this  region.  Plants  at  the  coffee  substation,  at  about 
1,000  feet  eleAuation,  showed  only  slight  traces  of  the  disease. 

The  American  coffee  disease  {Stilhum  favidiim)  occurs  A^ery  rarely. 

A  yelloAV-spot  fungus,  in  effect  resembling  Stilbiim  fiavichim^  occurs 
on  “  rough  lemon  ”  leaA-es,  and  may  become  a  serious  pest  in  orange 
nurseries. 

White  m^melial  growths  haA^e  been  noted  on  the  roots  of  cassaA^a, 
yautia,  yam,  and  coffee.  In  the  case  of  coffee  this  fungus  Avas  usually 
accompanied  by  more  or  less  decay  of  the  interior  of  the  root.  This 
mycelial  disease  of  the  yautia  root  seems  to  be  distinct  from  Perono- 
Sfora  trichotoma  of  the  taro. 

A  serious  disease,  called  locally  ‘‘  el  mal,”  attacks  the  fibro- vascular 
bundles  of  the  rhizome  of  yautias,  especially  of  Xcmthosoma  sagittce- 
folia^  beginning  at  the  tip  and  sloAvly  spreading  into  the  tubers  and 
upAvard  through  the  root  stalk,  finally  causing  the  decay  of  the  latter, 
and  occasionally  reaching  the  leaf  bases.  This  fungous  or  bacterial 
disease  apparently  does  not  affect  the  Autality  of  the  tubers  when  left 
in  situ. 

A  peculiar  leaf  disease  of  the  yautia  occurs  on  the  older  leaA^es, 
causing  I'oundish  or  somewhat  irregular  broAvnish  patches,  shoAving 
concentric  rings  of  a  darker  shade ;  it  is  much  more  preA^alent  in  the 
dr}^  season.  Samples  of  this  fungus  Avere  determined  as  Periconia 
'pycnospora;  a  Glceospormm  sp.  Avas  also  found  in  a  sample  sent  for 
determination  to  the  Bureau  of  Plant  Industry. 

A  blaciv-spored  fungus  occurring  in  roundish  patches  on  the  leaA^es 
of  Canna  echilis  AA^as  determined  as  Periconia  sp.  The  roots  of  Ganna 
ediilis  appear  completely  resistant  to  ail  fungi. 

Cladosporiwn  citri  continues  to  be  a  serious  pest  in  citrus  nurseries, 
on  sour  orange  seedlings  used  for  budding  stock;  it  seA^erely  checks 
the  groAvth  of  these  seedlings  so  that  the  orange  planter  is  compelled* 


PORTO  RICO  EXPERIMENT  STATION. 


399 


to  insert  the  sweet  orange  buds  as  early  as  possible — frequently  when 
the  stock  is  under  2  feet  in  height. 

A  disease  apparently  fungous  in  nature  is  becoming  generally  preva¬ 
lent  on  the  coffee  leaf  miner  {Leucoptera  coffeella)  in  its  early  larval 
stages.  Cultures  have  been  made  with  this  material,  but  in  only 
one  case  did  a  white  mycelial  growth  indicate  the  fungous  nature  of 
this  disease.  The  etiolog}^  of  this  very  important  disease  of  the 
most  serious  pest  of  Porto  Kican  coffee  demands  careful  investiga¬ 
tion.  In  the  coffee  plats  at  the  station  grounds  about  30  per  cent 
of  the  leaf  miner  larvae  are  found  dead  in  their  burrows;  at  the 
coffee  substation  about  10  per  cent,  on  an  average,  of  dead  larva}  are 
found. 

The  fungus,  provisionally  determined  as  a  Sporotriclium  by  Prof. 
F.  S.  Earle,  continues  to  be  very  plentiful  on  the  red  scale  {Lecanium 
/ie7nisphcericiim)  throughout  the  island,  and  it  aids  very  largely  in 
keeping  this  pest  in  check.  Inoculation  experiments  have  not  proved 
successful  thus  far,  probably  on  account  of  the  sensitiveness  of  this 
fungus  to  a  dry  atmosphere. 

The  coffee  leaf  blight  discovered  in  June,  1903,  by  Prof.  F.  S.  Earle, 
and  proAUsionally  referred  by  him  to  the  genus  Sclerotium,  is  abun¬ 
dant  in  many  districts  in  the  west  part  of  the  island.  In  April, 
1901,  this  disease  was  carefully  studied  at  the  station  coffee  plats  by 
Di'.  G.  P.  Clinton.  This  peculiar  disease  appears  to  attack  the  root 
system  first,  causing  more  or  less  decay  therein,  and  thence  ascends 
the  trunk  in  tlie  form  of  brownish  or  black  mycelial  threads.  Upon 
these  threads  reaching  the  base  of  a  leaf  they  begin  to  spread  and 
frequently  ajtpear  like  a  thick  mass  of  cobweb.  The  base  of  the  leaf 
at  once  turns  dark  brown,  though  the  midrib  and  distal  portion  may 
remain  green  for  some  time.  Upon  the  death  of  the  leaf  the  petiole 
breaks  away  from  the  branch,  but  is  held  by  the  tough  strands  of  the 
inycelium. 

Specimens  of  a  rare  coffee  leaf  disease  occurring  in  the  vicinity  of 
Arecibo  have  been  determined  as  a  Sphceropsis  sp. 

REPOET  OF  H.  C.  HENRICKSEN,  ASSISTANT  EORTICTJLTURIST. 

The  writer  entered  on  dutv  at  this  station  March  1  and  took  charo'c 

O 

of  the  following  lines  of  work,  which  were  outlined  in  last  year’s 
report:  Citrus  fruits,  pineapples,  vegetables,  cacao,  miscellaneous 
fruit  orchard,  tea,  and  rubber. 

The  scope  of  work  with  all  of  these  has  been  considerably  broad¬ 
ened,  and  the  following  new  experiments  have  been  started:  Grapes, 
mangoes,  aguacates,  and  the  propagation  of  miscellaneous  tropical 
fruits. 
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CITRUS  FRUITS. 

The  nursery  contains  about  3,000  trees,  consisting  of  rough  lemon 
and  sour  orange,  with  a  few  sweet  and  bitter-sweet  oranges,  as  well 
as  some  pomeloes,  limes,  and  sweet  lemons.  One  lot  of  these  were 
planted  in  the  seed  bed  December,  1902,  and  transplanted  into  the 
nursery  June,  1903.  The  trees  not  budded  are  now  7  to  8  feet  high 
and  are  rapidly  outgrowing  their  usefulness  as  budding  stock.  An¬ 
other  lot  was  transplanted  June,  1904,  and  will  be  ready  for  budding 
this  fall.  Two  weeks  before  the  writer’s  arrival  114  trees  were 
budded  to  11  varieties  introduced  from  Florida.  Since  then  176 
trees  have  been  budded  to  16  varieties,  of  which  most  were  selected 
from  seedling  trees  on  the  island. 

The  citrus  grove  contains  about  250  budded  trees,  consisting  of  22  of 
the  best  named  varieties  of  orange,  pomelo,  and  lemon,  as  well  as  a 
few  selected  seedlings  and  a  number  of  stock  ready  for  budding. 
(PI.  XVIII,  figs.  1  and  2.) 

A  bulletin  on  The  Propagation  and  Alarketing  of  Citrus  Fruits  in 
Porto  Pico  has  been  issued. 

The  work  for  the  ensuing  year  will  be  to  collect  bud  wood  from 
the  best  native  seedling  trees  and  bud  one  or  two  dozen  nursery  stock 
with  each  variety.  When  large  enough,  five  trees  of  each  of  these 
will  be  transplanted  into  the  orchard  and  the  rest  distributed  among 
the  growers. 

The  grove  will  be  cultivated  and  fertilized,  and  notes  carefully 
kept  in  order  to  form  an  idea  of  the  cost  of  orange  growing  in  this 
locality.  Different  legumes  will  also  be  tried  as  soiling  crops. 

THE  OUTLOOK  FOR  CITRUS  CULTURE  IN  PORTO  RICO. 

Citrus  fruits  are  not  cultivated  extensively  except  around  San 
Juan  and  a  few  places  between  there  and  Arecibo,  which  may  be 
attributed  to  three  things — the  proximity  to  San  Juan,,  where  all 
the  steamers  from  the  States  land;  the  character  of  the  soil,  which 
closely  resembles  the  Florida  soil,  and  the  fact  that  the  pioneer 
nurserymen  settled  there.  It  could  not  be  because  of  the  natural 
fitness,  as  nearly  all  of  the  oranges  exported  come  from  the  west  end 
of  the  island,  and  it  is  admitted  by  the  growers  that  there  is  a  vast 
amount  of  land  there  which  is  as  well  fitted  for  oranges  as  that  of 
the  San  Jiian  district. 

The  writer  recently  visited  most  of  the  groves  at  Bayamon  and 
Pio  Piedras  and  noted  the  following  facts:  Most  of  the  groves  are 
from  25  to  500  acres,  none  is  over  four  years  old,  most  of  the  grove 
managers  are  practical  Florida  men,  and  Florida  methods  are  used. 

Neither  foot  rot  nor  die  back  nor  wither  tip  was  noted,  and  neither 


Fig.  1 a  Porto  Rico  Seedling  Orange.  Fig.  2.— A  Budded  Pomelo  Two  and  One-half  Years 

After  Planting. 
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has  been  reported.  As  there  are  no  budded  trees  over  four  years  old, 
it  would  be  rather  early  to  look  for  blight,  but  as  none  has  been 
noted  in  the  old  seedling  groves  it  should  not  be  anticipated.  With 
all  of  the  foregoing,  as  well  as  the  white  fly  eliminated,  the  Florida 
grower  ought  to  feel  contented  in  Porto  Eico.  But  every  place  has 
its  drawbacks,  and  here  it  has  so  far  been  the  purple  scale  {Mytilaspis 
citricoJa)^  which  at  present  is  doing  enough  damage  to  make  up  for 
the  absence  of  all  the  rest.  Some  growers  are  spraying  and  feel  dis¬ 
heartened  because  a  few  applications  do  not  exterminate  the  scale.- 
Others  have  gone  to  the  extreme  of  cleaning  the  trees  by  hand,  ancL 
still  others  have  done  nothing  whatever. 

In  the  groves  where  spra3dng  has  been  followed  persistently  and 
intelligently  the  scale  is  kept  within  bounds,  and  no  grower  has/ 
reason  for  dissatisfaction  when  remembering  that  this  pest  has  been 
fought  in  Florida  and  California  nearly  fifty  j^ears  and  is  still  at. 
large. 

In  the  groves  cleaned  b}^  hand  the  trees  were  health}^  when  planted 
and  are  kept  so  by  constant  attention.  As  soon  as  the  scale  i& 
noticed  a  careful  man  is  detailed  to  look  after  that  j^art  of  the  work,^ 
and  the  trees  are  gone  over  every  two  weeks  and  all  the  scale  that 
call  be  found  is  picked  off  with  a  knife  blade  or  a  small  stick.  This:. 
Uicthod  is  very  successful  while  the  trees  are  small,  and  is  probably^ 
no  more  expensive  than  sprajdng. 

The  groves  that  have  not  been  treated  for  scale  are  all  dead  or' 
d^dng,  with  the  exception  of  one  that  is  located  in  a  hummock  not 
unlike  the  Indian  Eiver  and  Orange  Bend  hummocks  in  Florida. 
Here  strips  of  natural  growth  are  left  all  through  the  grove,  as  well 
as  a  great  number  of  palms  scattered  among  the  orange  trees.  These^ 
trees  provide  both  wind  and  protection  and  shade,  and  the  air  is' 
humid  and  the  temperature  fairl}^  uniform.  This  grove  is  four 
years  old,  it  covers  over  400  acres,  and  is  without  exception  the  best 
budded  grove  on  the  island.  It  is  not  free  from  scale,  but  the  scale 
is  heavil}^  parasitized,  and  the  conditions  are  favorable  enough  for 
tlje  parasites  to  keep  it  in  check.  This  has  also  been  observed  in 
other  places  where  the  natural  conditions  had  not  been  interfered 
with  and  is  well  worth  considering  when  locating  a  grove. 

While  the  above  gives  a  good  illustration  of  the  advantage  of 
favorable  conditions,  a  careful  observer  would  not  fail  to  note  that 
real  success  has  been  attained  only  by  the  men  who  have  devoted 
their  whole  attention  to  the  subject.  The  old  adage  that  ‘‘  an  ounce 
of  prevention  is  better  than  a  pound  of  cure  ”  ought  to  be  thoroughly 
memorized  by  every  orange  grower,  and  every  mistake  by  others  as 
well  as  his  own  should  be  put  down  as  a  “  don’t.”  Here  are  some  that 
may  head  the  column:  Don't  neglect  to  prepare  your  land  before 
H.  Doc.  421,  58-3 - 26 
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planting.  Don't  plant  scaly  or  sickly  trees.  Don’t  let  j'our  trees 
sta]id  still,  \York  and  fertilize  them  in  order  to  keep  them  growing. 
Don't  leave  a  sickh^  tree ;  if  it  wdll  not  grow  pull  it  np  and  plant 
another;  in  the  plant  world  as  well  as  the  animal  world  there  are  a 
few  individuals  constitutionally  weak — destroy  them,  it  improves 
the  race.  Don’t  let  a  destructive  enemy  like  scale  get  a  foothold, 
but  attend  to  individual  cases  in  the  beginning,  as  one  infected  tree 
'\'.ill  infect  the  whole  grove.  Don’t  leave  everything  to  the  inex¬ 
perienced  workman — can  not  expect  both  brain  and  muscle  for 
40  cents  a  day. 

Tlie  seedling  trees  in  the  many  natural  groves  around  Mayaguez 
are  very  healthy  and  bear  a  comparatively  good  grade  of  fruit. 
Most  of  the  trees  are  nearly  thornless,  which  is  unusual  for  seedling 
trees.  There  are  no  budded  groves  on  this  end  of  the  island  over 
one  year  old,  but  in  the  few  instances  noted  the  trees  are  doing  well. 

As  there  is  a  vast  amount  of  land  on  the  island  which  is  no  doubt 
as  well  fitted  for  citrus  culture  as  the  groves  already  planted,  and 
remembering  that  the  export  last  year  amounted  to  over  130,000 
boxes,  which  was  probably  not  more  than  half  of  the  actual  produc¬ 
tion,  it  will  readily  be  seen  that  Porto  Rico  will  soon  have  to  be 
reckoned  as  one  of  the  chief  citrus-producing  countries. 

PINEAPPLES. 

There  are  four  varieties  of  pines  commonly  grown  on  the  island, 
viz,  Porto  Rico,  here  called  Cabezona ;  Sugar  Loaf,  here  called  Pan 
de  Azucar;  a  dark-leaved  plant  here  called  Negrita  or  Mamey,  and 
a  small,  dark-green,  very  spiney  plant  here  called  Caraqueha.  None 
of  these  has  so  far  been  of  commercial  importance  except  the  Cabe¬ 
zona.  This  is  extensively  planted  5  miles  west  of  Lajas,  where  the 
formation  is  rocky,  with  hills  ranging  from  50  to  200  feet  higher 
than  the  surrounding  plain.  (PI.  XIX,  fig.  1.)  The  soil  is  a  heavy 
loam,  mixed  with  coarse  broken  rock.  The  plants  are  set  8  to  10 
inches  apart  in  rows  6  to  8  feet  apart,  running  around  the  hill.  Paths 
leading  from  the  bottom  to  the  summit  are  left  at  intervals,  by  which 
the  fruit  is  brought  down  in  baskets,  which  the  natives  carry  on  their 
heads,  though  the  slopes  are  often  very  steep.  The  fruit  varies  in  size 
from  3  to  25  pounds;  most  weigh  over  5  pounds  and  few  over  20 
pounds.  This  year  about  140,000  fruits  were  shipped  by  rail  to  Maya¬ 
guez  and  canned  for  export.  (PL  XIX,  fig.  2.) 

The  pinery  on  the  station  grounds  now  contains  IT  varieties  and 
more  are  expected  soon.  The  Cabezona  has  been  planted  extensively 
in  order  to  show  different  methods  of  planting  and  to  conduct  fertil¬ 
izer  expeTiments,  as  well  as  some  other  experiments  outlined,  if  time 
will  permit. 
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Fig.  1.— Mountain  Side  Planted  to  Pineapples,  Porto  Rico. 


Fig.  2.— Canning  Pineapples,  Mayaguez. 
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Some  experiments  were  started  in  Ma}"  in  cooperation  ^Yitll  the 
owner,  F.  I.  Matthews,  at  Ivincon,  whose  pinery  is  located  near  the 
ocean,  in  a  soil  consisting  of  a  coral  sand.  The  plants  there  sutfer 
from  some  physiological  derangement  not  met  with  in  Florida. 

VEGETABLES. 

The  last  week  in  May  5G  varieties,  comprising  21  species  of  vegeta¬ 
ble  seeds,  were  planted.  This,  Avitli  slight  variation,  was  repeated 
in  June  and  will  be  repeated  every  30  to  GO  da3"s  until  next  spring. 
Of  tomatoes  104  varieties  liave  been  planted  in  order  to  find,  if  possible, 
some  that  are  resistant  to  blight  and  wilt.  Extensive  experiments 
with  grafting  tomatoes  and  eggplants  on  the  different  varieties  of 
Solanum  have  also  been  started.  Native  vegetables  and  herbs  will 
be  grown  and  improved  by  selection. 

CACAO. 

A  valley  on  the  station  grounds  was  planted  in  June,  1903,  with 
350  cacao  seedlings,  comjDrising  12  varieties.  Of  these  314  are  alive 
and  growing  vigorously.  No  cultivation  is  done  except  hoeing  around 
the  trees,  and  on  the  hillside  drawing  the  soil  from  above  to  below  the 
trees,  making  a  level  place  a  few  feet  wide  around  each.  The  natural 
growth  has  been  gradually  cut  out  and  cuttings  of  Erijtlirina  mycrop- 
teryx  and  Gliricidia  macidata  have  been  planted  in  rows  between  the 
cacao.  Some  of  these  have  made  a  growth  of  10  feet  in  six  months, 
but  the  majority  do  not  root  as  easily  as  anticipated.  Some  work  in 
propagation  of  cacao  has  been  outlined  for  the  coming  year. 

MISCELLANEOUS  FRUIT  ORCHARD. 

At  the  beginning  of  March  this  orcliard  contained  224  plants,  com' 
prising  81  species  and  varieties  of  native  and  imported  trees  and 
shrubs.  Only  a  few  plants  have  been  added  this  summer,  but  a  num¬ 
ber  of  species  will  be  planted  next  November  and  the  experiments 
will  be  entirely  confined  to  fruit-bearing  plants  of  economic  value. 
In  a  collection  of  this  kind  each  species  and  often  each  variety  should 
receive  individual  attention,  which,  however,  will  be  almost  impos¬ 
sible  with  the  present  means  at  hand. 

TEA. 

The  plat  planted  with  tea  contains  the  following  varieties;  Jap¬ 
anese,  Anam,  Dragons  Pool,  and  Amoy.  It  was  planted  July,  1903, 
in  some  of  the  best  soil  on  the  station  grounds,  and  the  plants  grew 
well  and  were  well  cared  for,  but  they  soon  threw  out  a  profusion  of 
bloom,  which  was  constantly  removed  under  the  botanist’s  direction. 
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March  1  the  bushes  averaged  about  18  inches  high  and  were  very 
compactly  branched.  They  were  full  of  bloom,  which  was  removed. 
About  a  month  later,  when  again  blooming,  the  bushes  were  heavily 
trimmed  and  a  commercial  fertilizer  containing  an  excess  of  ammonia 
was  applied.  This,  however,  has  not  changed  the  behavior  of  the 
plants,  as  they  are  about  the  same  size  to-day.  Plants  of  three  of  the 
varieties  have  been  sent  to  the  coffee  station  in  the  mountains. 

RUBBER. 

The  following  extracts  are  from  notes  made  by  the  botanist  of  the 
station:  January,  1903,  100  yearling  seedlings  of  CastiUoa  elastica 
received  from  the  United  States  l)e]:)artment  of  Agriculture  were 
planted  in  nurseiy  beds.  In  August  these  plants  were  transplanted 
into  the  permanent  rubber  grove  situated  in  a  valley  on  the  station 
grounds.  The  ground,  which  bore  signs  of  former  cultivation,  was 
overgroAvn  with  long  grass,  which  was  cut  around  the  holes  only. 
The  holes  were  dug  1  foot  deep,  14  feet  apart  each  way,  and  top  soil 
filled  in  around  the  roots.  June,  1903,  seeds  of  CastiUoa  were 
received  from  Costa  Rica.  These  germinated  well  and  grew’  rapidly 
and  100  w^ere  transplanted  to  the  rubber  grove  in  August,  while  100 
more  were  transplanted  to  a  nursery  from  Avhich  distributions  are 
being  made.  Seedlings  of  Funtumea  elastica  and  cuttings  of  Ficus 
pojmlnea  were  also  planted.  Since  March  1  all  the  j^lants  have  been 
hoed  three  times  and  the  circle  gradually  enlarged  around  the  trees 
by  cutting  the  grass,  wdiich  has  been  applied  as  a  mulch,  and  in  May 
some  of  the  trees  were  fertilized  wdth  one-half  pound  nitrate  of  soda 
to  each  tree.  The  trees  now  measure  from  10  inches  to  6  feet  high  and 
are  looking  healthy,  but  about  a  month  ago  they  W’ere  yellow’  in  color 
and  show’ed  the  effect  of  the  dry  w^eather.  The  fertilized  plat  shows 
no  increase  in  growdli  over  the  unfertilized,  but  in  the  bottom  of  the 
valley,  w’here  the  soil  is  better  and  moister,  the  plants  are  much  larger 
and  thriftier  than  on  the  dry  hillside.  Some  of  the  distributed 
trees  are  reported  as  doing  well,  but  from  present  indications  Cas- 
tilloa  should  be  planted  only  in  rich  moist  soil. 

GRAPES. 

A  number  of  grape  cuttings  received  from  the  Bureau  of  Plant  In¬ 
dustry  of  the  U.  S.  Department  of  Agriculture  were  planted  in  a  piece 
of  ground  wholly  unfit  for  a  cutting  bed,  but  nothing  else  was  avail¬ 
able  at  the  time.  Many  of  the  cuttings  failed  to  root  and  the  others 
made  but  slow^  progress.  The  most  promising  of  the  rooted  cuttings 
were  later  transplanted  to  the  permanent  vine3^ard,  which  was 
located  on  a  typical  dry  hillside  having  a  tenacious  red  clay  soil. 
This  site  wuis  chosen  on  account  of  being  accessible  to  an  irrigation 
ditch. 

Grapevines  are  found  scatteringly  on  the  island,  but  are  not  grown 
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commorcialty,  which  is  said  to  be  on  account  of  the  fact  that  the  cul¬ 
ture  of  grapes  was  prohibited  under  the  Spanish  rule. 

As  grapes  are  grown  on  other  West  Indian  islands,  the  Avork  which 
naturally  suggests  itself  Avould  be  to  select  and  ])lant  such  varieties 
as  those  succeeding  under  conditions  similar  to  Porto  Rico.  IIow- 
CA^r,  the  location  of  the  experiment  station  is  not  one  that  Avould 
naturally  be  selected  for  a  Auneyard,  and,  if  the  means  Avould  alloAv, 
further  experiments  should  be  carried  on  at  a  higher  altitude. 

MANGOES. 

The  most  promising  fruit  tree  in  the  vicinity  of  Mayaguez  is  Avith- 
out  exception  the  mango.  The  trees  are  conspicuous  everyAvhere 
Avith  their  dark-green  and  Avine-colored  foliage.  They  are  never  cul¬ 
tivated,  but  may  be  found  in  Avaste  places,  and  es])ecially  in  old  fence 
roAvs,  where  they  were  planted  years  ago  as  Avind-breaks.  Such 
valuable  trees  Avould  be  considered  an  asset  nearly  everyAvhere,  but 
here  their  greatest  A^alue  is  in  the  amount  of  firoAVOod  they  produce, 
the  top  being  cut  off  every  other  year  and  used  for  fuel.  This  treat¬ 
ment  does  not  seem  to  injure  the  trees,  as  a  neAV  to]3  Avill  be  formed  in 
a  short  time,  but,  of  course,  not  much  fruit  is  produced.  The  fruit 
is  good,  bad,  or  inditferent — mostly  the  last — but  it  might  be  safely 
stated  that  not  many  trees  bear  fruit  of  exactly  the  same  quality, 
and  there  Avill,  of  course,  neA^er  be  demand  enough  for  it  to  justify 
sliipping.  But  if  it  can  be  demonstrated  that  these  trees  can  be 
grafted  or  top  budded  they  Avill  be  a  source  of  income  never  dreamed 
of.  Some  experiments  in  that  line  liaA^e  already  been  conducted, 
Avhich  Avill  be  continued  until  satisfactory  results  shall  have  been  ob¬ 
tained.  TAvehe  of  the  best  varieties  groAving  in  India  haA^e  been 
received  as  grafted  plants  from  the  U.  S.  Department  of  Agricul¬ 
ture.  These  have  been  inarched  into  large  trees  and  may  be  expected 
to  bear  fruit  in  tAvo  years. 

AGUACATES. 

Like  the  mango,  this  fruit  ought  to  be  propagated  asexually,  as 
it  does  not  come  true  to  seed.  It  groAvs  vigorously  all  OA^er  the 
island  and  a  great  amount  of  magnificent  fruit  is  produced,  Avhich 
ought  to  be  shipped  to  the  States  as  it  is  fully  equal  to  the  Florida 
product,  though  it  may  be  difficult  to  ship  Avith  the  present  facili¬ 
ties.  But  after  a  few  years’  selection  and  cultiA^ation  and  Avith 
improved  sliipping  facilities  the  aguacate  Avill  undoubtedly  be  one 
of  the  best  paying  fruits  on  the  island.  The  initiatory  steps  liaA’^e 
been  taken  toAvard  propagating  this  fruit  on  a  large  scale  and  the 
coming  year's  Avork  Avill  include  selection  of  the  best  A^arieties  on 
the  island  as  Avell  as  from  abroad,  Avhich,  Avhen  budded,  will  be 
distributed  to  the  groAvers. 
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PROPAGATION  OF  MISCELLANEOUS  TROPICAL  FRUITS. 

The  ten  foregoing  subjects  have  been  taken  up  first,  not  by  any 
means  because  they  are  the  most  important,  but  because  they  come 
nearest  to  hand.  The  fact  is  that  the  Tropics  possess  so  many  un¬ 
solved  horticultural  problems  that  one  is  more  likely  to  undertake 
too  much  than  not  enough,  but  it  is  much  to  be  deplored  that  the 
liropagation  of  a  delicious  fruit  like  the  Ceriman  {21  ouster  a  delici- 
osa)  should  be  neglected  just  for  the  want  of  a  few  hours’  time,  or 
that  the  propagation  of  the  fruit  of  all  fruits,  the  mangosteen,  should 
be  delayed  for  another  year  simply  for  the  want  of  a  little  more 
money.  A  hundred  small  seedlings  of  this  tree  were  recently  re¬ 
ceived  from  the  U.  S.  Department  of  Agriculture,  but  unless  time 
can  be  spared  to  bud,  graft,  or  inarch  it  onto  some  allied  species,  of 
which  there  are  some  growing  wild  on  the  island,  it  will  be  many 
years  before  Porto  Rico  will  produce  mangosteens,  and,  in  fact,  it 
may  never  do  so,  as  the  tree  may  not  succeed  on  its  own  roots  in  the 
Porto  Rican  soil. 

The  guava  grows  wild  in  Porto  Rico — in  fact  it  is  a  weed  and  is 
met  with  everywhere.  In  spite  of  this,  the  writer  has  not  been 
able  to  obtain  a  fruit  which  a  Floridian  would  call  edible.  Here  is 
room  for  impro^^ement. 

The  Spondias  didcis^  a  tree  bearing  a  fruit  nearly  as  large  as  an 
apple  and  of  fine  flavor,  grows  on  the  island,  but  is  not  very  common 
because  it  is  extremely  difficult  to  propagate.  If  it  could  be  grafted 
on  hog  plum,  or  Jobo  {Sj^ondias  lutea)^  one  of  the  most  common 
trees  of  the  island,  or  even  on  the  Spanish  plum  (Spondias  purpitrea) 
it  would  be  v/orth  a  great  many  thousand  dollars  to  the  island. 

Many  more  of  equal  importance  might  be  added. 

REPORT  OF  J.  W.  VAN  LEENHOFF,  COFFEE  SPECIALIST. 

This  year  has  been  one  of  exceptional  climatic  conditions.  The 
wet  season,  which  as  a  rule  ends  about  the  middle  of  January,  con¬ 
tinued  all  through  the  months  of  February  to  April,  and  an  espe¬ 
cially  heavy  rainfall  occurred  during  March.  In  consequence  the 
blossoming  of  coffee,  which  occurs  during  these  months,  has  been 
irregular,  small,  and  damaged.  It  is  estimated  that  the  coffee  crojD 
will  be  only  about  from  one-third  to  one-half  of  last  year’s  crop. 

Oranges,  mangoes,  and  all  other  fruits  have  suffered  even  more, 
and  minor  fruits  have  in  most  cases  given  very  poor  results.  As 
various  other  districts  report  similar  conditions,  it  can  be  said  that 
the  whole  interior  of  the  island  has  suffered  a  crop  failure. 

The  influence  of  the  conditions  upon  our  experiments  has  been  that 
we  can  not  show  results  of  our  work.  Experiments  with  fertilizers 
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do  not  show  any  returns  in  larger  quantities  of  berries,  but  only  in  a 
more  luxurious  foliage  and  the  general  finer  condition  of  the  trees. 
The  same  can  be  said  of  all  other  experiments  made  with  the  view  of 
increasing  the  production  per  tree. 

IMPROVEMENT  OF  OLD  COFFEE  GROVE. 

The  crop  produced  on  each  of  the  10  acres  was  again  ascertained. 
Besides,  all  the  productive  trees  thereon  were  counted  in  order  to 
make  it  possible  to  get  at  the  figures  of  production  per  tree.  The 
results,  as  shown  by  the  crop  of  1903,  are  given  below. 


Yield  of  coffee  on  ca’perimental  tract  in  1903. 


Acre  No. — 

Aver¬ 

age 

per 

acre. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.a 

9. 

10. 

Total. 

Eipe  berries: 

In  liters . 

92.1} 

805 

943.1 

1,418 

224 

31U 

418 

.521 

520 

6,084.} 

676 

In  pounds _ 

1,229 

1,009 

1, 191} 

1,985.1 

325 

381' 

4871 

708 

669 

7,98.51 

887 

Coffee  ready  for 
market,  in 
pounds  . 

251 

206 

243 

CO 

67 

78 

101 

144 

136 

1,623 

180} 

Productive  trees 
per  acre . 

413 

1,095 

882 

742 

428 

745 

584 

902 

924 

6, 715 

i>746 

Product  per  tree, 
in  pounds . . 

0. 608 

0.188 

0.2T5 

0.535 

0. 156 

0. 105 

0. 173 

.... 

0. 160 

0. 147 

0.261 

«  All  coffee  trees  taken  out  and  partly  replanted.  &  Average  per  tree. 


The  same  figures  of  the  cost  of  production  as  last  year  were  used, 
except  the  price  of  pulping,  hulling,  and  drying,  which  was  increased 
from  GO  cents  to  75  cents,  per  100  pounds,  making  the  cost  per  100 
pounds  for  harvesting  and  marketing  the  coffee  as  follows : 

Picking _ $1.  IG 

Pulping,  bulling,  and  drjdng _  .75 

Transporting  berries  from  field  to  factory _  .  10 

Transporting  to  Ponce  market _  .  25 

Total  per  100  pounds _  2.  2G 

xVfter  the  harvesting  the  whole  of  the  10  acres  was  again  carefully 
weeded  and  the  trees  pruned.  The  pruning  consisted  in  the  removal 
of  all  dead  vyood,  the  cutting  dovvui  of  all  stumps  that  had  lost  their 
branches,  excepting  a  few  at  the  top,  and  the  removal  of  all  suckers. 
In  some  cases  where  stumps  had  lost  many  branches,  but  not  sufficient 
to  as  yet  cut  them  down,  one  or  more  suckers  were  allowed  to  remain 
so  as  to  produce  new  stumps  for  the  time  when  the  old  ones  should  be 
cut  down. 

The  planting  of  leguminous  plants  betvreen  the  coffee  gave  very 
good  results  as  far  as  these  ])lants  themselves  were  concerned.  xVfter 
attaining  maturity  they  were  hoed  under,  but  results  to  the  coffee 
could  not  bo  obtained  for  the  same  reason  as  given  for  the  fertilizers. 
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CUTTING  COFFEE  TREES  TO  STUMPS. 

The  trees  in  plats  9  and  10  cut  to  stump  last  j^ear  are  doing  well, 
in  so  far  as  they  are  not  suffering  from  the  attack  of  the  leaf  miner. 
The  two  shoots  allowed  to  -remain  on  each  stump  have  now^  developed 
into  trees  about  6  feet  high,  which  promise  to  be  in  bearing  next  year. 

RENOVATING  OLD  COFFEE  PLANTATION. 

Plat  No.  13  was  found  to  consist  of  a  thin  layer  of  soil  on  top  of 
rock,  for  which  reason  it  was  found  not  possible  to  cultivate  it,  and 
accordingly  it  Avas  abandoned. 

Plat  No.  14  Avas  planted  with  164  coffee  seedlings  from  nursery 
beds  and  38  guaba  seedlings  for  shade.  All  were  cut  on  stump  to  6 
inches  aboAX  the  root  collar,  and  are  noAV  doing  A^ery  well. 

Plat  No.  15  Avas  planted  to  alfalfa  Avith  the  intention  of  using  this 
as  green  manure  by  plowing  it  under,  and  then  to  plant  coffee.  The 
alfalfa,  hoAA^ever,  looked  so  j^romising  that  it  was  decided  to  alloAv  it 
to  stand,  to  reseed  AAdiere  necessary,  and  to  continue  experimenting 
Avith  it  in  the  hope  that  it  might  proA^e  a  valuable  acquisition  to  the 
agricultural  resources  of  the  island  of  Porto  Kico. 

On  plat  No.  16,  after  the  coAvpeas  planted  last  year  AA^ere  ploAved 
under,  plant  holes  AA^ere  made  and  190  coffee  seedlings  and  28  guaba 
seedlings  for  shade  Avere  planted  in  the  same  Avay  as  on  plat  No.  14. 
All  are  doing  A^ery  well. 

EXPERIMENTS  WITH  NEW  PLANTINGS. 

Fourteen  acres  of  Aurgin  forest  land  liaA^e  now  been  cleared,  laid 
out  in  fields,  and  partly  planted.  The  clearing  consisted  of — 

Cost 

pel'  acve. 

Cutting  away  the  underbrush,  followed  by  felling  the  trees —  $5.  50 
First  burning  (which  destroyed  all  the  smaller  limbs  and 
twigs),  cutting  and  piling  remaining  timber,  and  final 


burning  of  piles _  5.  50 

Total  cost  of  clearing  per  acre _ 11.  00 


The  A^ery  heavy  timber,  too  lieaA^y  to  be  piled,  was  allowed  to  re¬ 
main  untouched.  The  soil  thus  prepared  Avas  lined  and  staked  at 
distances  of  7  by  7  feet,  and  according  to  these  stakes  a  map  showing 
the  roads  and  diiferent  fields  Avas  made.  Trails  giAung  access  to  all 
fields  liaAT  been  made,  and  such  small  Avooden  bridges  as  were  neces¬ 
sary  Avere  constructed.  All  plants  set  are  doing  well. 
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IMrROVE:\rENT  in  POKTO  PvTCAN  COFFEE. 

CofFee  and  shade  trees  have  been  planted  for  experiments  with 
plant  distances,  as  follows : 

No.  of  trees. 


4  by  4  feet,  eastern  exposure _  229 

4  by  4  feet,  western  exposure _  400 

G  by  G  feet,  western  exposure _  112 

G  by  G  feet,  eastern  exposure _  148 

8  by  8  feet,  eastern  exposure _  54 

8  by  8  feet,  western  exposure _  120 

10  by  10  feet,  eastern  exposure _  50 

10  by  10  feet,  western  exposure _ 80 

12  by  12  feet,  eastern  exposure _  54 

12  by  12  feet,  western  exposure _  98 

7  by  7  feet,  exposed  from  all  sides _  834, 

7  by  7  feet,  eastern  exposure _  191 


Total  Porto  Rican  coffee  trees  planted _ 1,  85G 


This  close  planting  has  been  used  in  order  to  find  out  whether  it 
would  be  profitable  to  harvest  from  double  the  quantity  of  trees 
while  they  were  small  and  to  remove  one-half  for  transplantation 
to  another  site  as  soon  as  the  trees  have  become  so  developed  that  their 
branches  touch  each  other. 

For  experiments  with  topping,  crossbreeding,  etc.,  land  is  in  course 
of  preparation  and  will  soon  be  planted,  for  which  1,155  fine  seedlings 
are  ready  in  the  nursery  beds. 

PLANTING  OF  FOREIGN  COFFEE. 

Owing  to  the  difficulty  of  procuring  foreign  coffee  and  the  loss  of 
germinating  power  of  coffee  during  long  transportation,  due  in  sev¬ 
eral  cases  to  the  poor  preparation  of  the  seed  by  shippers,  it  has  not 
been  possible  to  grow  a  representative  collection  of  all  coffees  of  dif¬ 
ferent  countries  of  the  world.  I  regard  it  as  of  the  highest  im¬ 
portance  to  secure  with  the  least  possible  loss  of  time  all  these  differ¬ 
ent  coffee  varieties,  so  as  to  be  able  to  select  out  of  them  the  very  best 
and  most  suitable  to  the  xVmerican  palate  with  which  to  improve  our 
crop,  either  by  direct  planting  or  by  crossbreeding.  Thus  far  have 
been  planted : 

Ill  fields : 

70  Hawaiian  trees,  received  from  W.  W.  Brunner. 

58  Ceylon  hybrids,  probably  Maragogype  and  Ceylon  seed,  received  from 
United  States  Department  of  Agriculture,  Section  of  Seed  and  Plant  Intro¬ 
duction,  AVasliington,  D.  C.,  No.  8G82. 

10  Philippine  trees,  received  from  Mr.  Bliss,  ex-private  secretary  of  gov¬ 
ernor  of  I*orto  Rico. 

5  Haitian  trees,  received  from  officers  of  Dutch  man-of-war  De  Riiytcr. 
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In  nursery  beds : 

4  Nnevo  Cafe  Pieraldi,  received  from  Mr.  Felipe  Pieraldi,  Tauco.  This  is 
probably  a  sport  and  similar  to  the  many-seeded  coffee  received  in  1873 
by  the  botanical  garden,  Buitenzorg,  Java,  from  Menado  (Celebes). 

In  seed  beds : 

814  Alta  Yerapaz,  Guatemala,  received  from  Mr.  Jose  M.  Valdes. 

401  iNIaragogype,  from  Guatemala. 

30  Caracolilla  (?),  from  Guatemala. 

30  Maragogype,  from  trees  grown  in  Porto  Rico. 

ISO  Liberian,  from  Trinidad. 

228  Abeokuta,  from  St.  Lucia. 

200  Mauritius. 

221  Preanger,  from  Java. 

192  Menado,  from  Java. 

204  Padang,  from  Java. 

Besides  making  experiments  with  coffee,  which  necessarily  takes 
a  long  time  before  results  are  obtained,  experiments  with  other  plants 
have,  been  undertaken  which  may  give  immediate  results  in  improi'- 
ing  the  condition  of  the  people  living  in  the  coffee  regions  and  yield 
the  planter  profits  betAveen  the  coffee  seasons.  Also,  experiments 
haAn  been  begun  Avith  such  crops  as  may  proAT.  Anlnable  additions 
to  agriculture  in  the  coffee  regions  in  soils  not  occupied  by  coffee. 
For  these  objects  the  folloAving  liaAn  been  planted:  Bananas  from 
the  station  at  Mayaguez  and  other  sources,  132  plants  of  28  A^arieties ; 
yautias,  177  plants  of  12  varieties:  tea,  19  jifants  of  3  Auirieties. 
There  haAn  also  been  planted  besides  trees  suitable  for  shading  coffee 
certain  economic  fruits,  as  oranges,  lemons,  and  figs,  and  other  trees, 
such  as  rubber,  eucalyptus,  etc.  A  number  of  A^arieties  of  yams  and 
SAveet  potatoes  are  planted,  and  experiments  are  underAvay  in  cotton 
groAA  ing  for  the  interior  high  lands  of  the  island. 

REPORT  OF  J.  VAN  LEENHOFF,  TOBACCO  EXPERT. 

The  information  embodied  in  the  first  part  of  the  folloAving  article 
Avas  gathered  during  a  trip  of  tAvo  months  and  a  half  through  the 
island  of  Porto  Eico  from  planters  and  manufacturers  in  the  tobacco- 
groAving  districts  of  Aibonito,  Cayey,  Cidra,  Caguas,  Aguas  Biienas, 
Comerio,  Arecibo,  Utuado,  Yauco,  and  Jayuga,  several  days  being 
spent  in  each  district.  Not  only  Avere  investigations  made  into  the 
local  methods  of  groAving  tobacco,  but  typical  tobacco  samples  were 
secured  from  each  of  the  aboAX  districts  for  further  study  in  the 
laboratory.  Samples  of  typical  soils  and  subsoils  were  obtained  for 
chemical  and  physical  examination. 

In  Porto  Eico  the  seed  bed  is  usually  made  on  high  inclined  land 
and  sometimes  on  leA^el  lands  called  ATgas.”  The  high  lands  are, 
hoAvever,  preferred,  because  they  are  more  exempt  from  the  depreda¬ 
tions  of  insects.  The  preparation  of  the  bed  usually  consists  in 
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burning  the  ground  and  digging  it  up  Avitli  a  hoe,  the  time  of  prepara¬ 
tion  ranging  from  August  1  in  some  districts  to  September  1  in  others. 
As  a  rule  tlie  seed  bed  is  sown  about  the  close  of  August.  In  order 
to  have  the  plants  read}^  for  later  setting  out  the  bed  is  sown  a  second 
time  from  eight  to  fifteen  days  afterwards.  In  sowing,  the  seed  is 
simpl}^  scattered  over  the  bed,  the  quantity  used  being  always  exceed¬ 
ingly  large  in  all  districts.  The  seed  is  from  plants  of  the  second, 
or  sucker,  crop,  and  no  seed  selection  whatever  is  done.  In  general, 
only  a  small  percentage  of  seed  reaches  germination,  which,  takes 
])lace  from  eight  to  twelve  days  after  sowing.  It  requires  from 
forty-five  to  sixty  days  for  the  plants  to  reach  a  size  suitable  for 
transplanting,  at  which  time  they  have  about  eight  leaA^es.  The 
plants  are  usually  left  too  long  in  the  seed  bed,  so  that  they  are  too 
large  for  transplanting,  due  to  the  increased  evaporation  on  the 
enlarged  surface  of  the  leaves. 

The  land  is  plowed  in  July  and  August  and  the  native  wooden 
plow  is  generally  used,  as  only  a  very  few  planters  have  modern 
American  steel  plows.  In  fact,  the  agricultural  tools  and  implements 
of  all  kinds  are  of  the  most  primitive  nature.  The  field  is  again 
plowed  in  October  and  gone  over  with  a  hoe,  some  planters  using  a 
harrow.  Planting  is  usually  begun  in  November.  The  distance 
between  the  plants  in  the  row  varies  from  12  to  18  inches  and  the 
rows  are  from  20  to  36  inches  apart.  Not  a  single  instance  is  known 
Avhere  tobacco  is  planted  with  the  special  object  of  raising  Vv^rapper 
or  filler.  The  natives  are  very  careless  in  getting  the  roots  of  the 
plants  straight  in  the  earth,  and  the  writer  has  often  seen  seed  plants 
set  out  with  the  tap  roots  doubled  upon  themselves.  The  jmung 
plants  are  pulled  out  of  the  seed  bed  by  hand,  often  without  any 
rootlets  and  frequently  with  the  tap  roots  broken  off.  In  setting 
out  the  seed  plant  the  usual  method  is  to  take  the  plant  in  the  left 
hand  and  to  place  it  in  a  horizontal  position  in  the  hole  prepared  by 
one  stroke  of  a  hoe.  A  piece  of  hard  earth  is  then  pressed  on  the 
roots.  The  land  is  generally  cultivated  and  hoed  too  deeply,  the 
natives  seeming  not  to  have  any  fear  of  injuring  the  roots. 

Topping  generally  takes  x:)lace  from  forty  to  sixty  days  after 
transplanting,  and  consists  in  pinching  off  the  terminal  bud  and 
leaving  the  required  number  of  leaves  on  the  stalk.  Porto  Rican 
tobacco  is  in  most  cases  topped  too  low.  The  object  of  low  and 
early  topping  is  to  obtain  larger  and  heavier  leaves.  This  practice 
of  low  topping  and  late  harvesting  is  attributable  to  the  fact  that 
during  the  Spanish  regime,  prior  to  1898,  the  market  demanded  a 
dark,  heavy  leaf,  containing  a  large  amount  of  nicotine.  The  Amer¬ 
ican  market,  on  the  contrary,  which  now  uses  the  greater  part  of  the 
Porto  Rican  tobacco,  calls  for  a  light,  thin,  mild  leaf.  Accordingly 
the  system  of  harvesting  should  be  changed  in  order  to  meet  the 
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new  demands.  After  topping,  many  planters  weed  and  cultivate 
again. 

The  leaves  begin  to  ripen  from  thirty  to  forty  days  after  topping, 
which  may  be  noticed  by  their  turning  somewhat  yellow.  In  this 
condition  it  is  cut  close  to  the  ground.  The  plants  are  usually  over¬ 
ripe  when  cut.  After  cutting  they  are  laid  on  the  ground  until 
slightly  wilted  before  being  taken  to  the  curing  shed,  the  usual  prac¬ 
tice  being  to  take  a  bundle  of  five  plants  or  more  in  each  hand  or  to 
bind  a  larger  number  on  a  pole  which  is  then  carried  on  the  shoulder. 
Naturally  a  number  of  plants  are  permanently  injured  by  this  care¬ 
less  manner  of  carrying  the  tobacco. 

The  plants  are  hung  together  the  first  day  and  then  separated. 
Very  few  Porto  Eican  planters  follow  the  Cuban  sj^stem  of  harvest¬ 
ing,  which  consists  in  cutting  the  leaves  from  the  top  down  in  pairs 
and  hanging  them  across  the  arm.  lYlien  ten  or  more  pairs  have 
been  hung  in  this  manner  they  are  slipped  off  on  a  pole  of  about  4 
yards  in  length  and  taken  to  the  curing  shed.  After  the  tobacco 
has  been  cut  earth  is  thrown  over  the  stubble,  in  preparation  for 
the  second  crop.  Sometimes  this  process  is  repeated  for  the  third 
crop.  Very  little  care  is  taken  with  the  second  or  third  crops,  which 
are,  in  fact,  of  rather  inferior  quality. 

No  attention  is  paid  to  the  question  of  protecting  the  young  plants 
from  insects  and  diseases  peculiar  to  them,  which  are  much  the  same  as 
those  attacking  tobacco  plants  in  the  United  States.  To  guard  the 
young  plants  against  the  ravages  of  the  changa  or  mole  cricket,  it 
is  a  common  practice  to  wrap  a  leaf  of  the  mamey  or  mango  around 
the  stem  when  the  plant  is  first  set  in  the  field,  allowing  the  upper 
edge  of  the  leaf  to  project  aboA^e  the  ground.  The  use  of  Paris 
green,  Bordeaux  mixture,  or  other  j)oisonous  remedies  is  unknown. 

The  tobacco  shed  is  a  A^ery  primitiA^e  affair  in  most  sections,  con¬ 
sisting  of  a  Avooden  frame  thatched  with  straAV  and  the  sides  coA^ered 
Avith  the  same  material  or  palm  leaf  to  shelter  the  tobacco  from  the 
elements.  The  shed  A^aries  in  size  from  36  to  120  feet  in  length.  No 
attention  is  paid  to  A’^entilation  or  to  the  situation  of  the  curing 
shed  with  reference  to  sun,  Avind,  or  rain.  No  openings  are  pro¬ 
vided  to  admit  moist  or  dry  air.  Tobacco  is  A^ery  often  seen  hang¬ 
ing  in  stables  and  rooms  of  houses.  Sheds  Avith  sides  completely 
open  are  frequentl}^  used.  It  is  the  usual  custom  to  leave  the  tobacco 
hanging  in  the  shed  tAventy-one  days.  The  plants  are  then  placed 
betAveen  green  plantain  leaA^es  in  piles  without  removing  the  leaves 
from  the  stalks,  and  they  are  alloAved  to  remain  from  one  to  seven 
days  in  this  position,  according  to  the  locality  and  circumstances, 
AAdtli  the  object  of  producing  the  first  fermentation  and  making  the 
tobacco  moist  enough  to  strip.  After  stripping  or  removing  the 
leaves  from  the  stalks  they  are  separated  into  different  classes  called 
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“  capas,’-  “  tripas  y  capas,”  “  tripas,*’  and  ‘‘  boliclies  ” — i.  e.,  wrappers, 
fillers  and  wrappers,  fillers,  and  bottom  or  sand  leaves.  They  are 
then  tied  into  bundles. 

Fermenting  is  done  in  wooden  boxes  and  occupies  a  period  of  about 
three  months,  after  which  a  further  classification  is  made,  the  leaves 
being  then  tied  into  hands  and  baled.  Porto  Rican  tobacco  is  not,  as 
a  rule,  sweated  enough,  and,  as  a  consequence,  many  of  the  cigars 
made  from  it  have  a  green  and  acrid  taste.  Some  planters  hang 
the  tobacco  plants  45  inches  apart,  leaving  them  from  twenty-two  to 
forty  da^^s.  The  leaves  are  then  stripped  from  the  stalks  and  some¬ 
times  separated  into  top,  middle,  and  bottom  leaves.  Hands  are 
made  of  from  80  to  100  leaves  and  these  placed  in  round  piles  from 
one-half  j‘dvd  to  2  yards  in  height  and  2  yards  in  diameter.  Green 
plantain  leaves  are  placed  under  each  pile  and  the  whole  covered  with 
them.  The  temperature  is  ascertained  by  merely  inserting  the  hand 
into  the  pile,  Avhich  remains  in  this  condition  from  ten  to  twelve  days, 
after  Avhich  the  tobacco  is  kept  in  Avooden  boxes  for  about  fifteen  days. 
AMien  taken  from  these  boxes  it  is  classified  into  Avrapper,  filler,  and 
wrappers  and  fillers.  After  classification  it  is  wrapped  in  green 
plantain  leaA’es  and  again  placed  in  boxes.  In  from  thirty  to  sixty 
days  the  tobacco  is  ready  for  use.  Still  other  methods  are  in  use, 
one  of  the  most  common  being  to  make  piles  from  2,000  to  5,000 
pounds  in  weight.  After  standing  from  six  to  eight  days  these  piles 
are  torn  doAvn  and  rebuilt.  After  another  period  of  eight  days  they 
are  again  rebuilt  in  somewhat  larger  piles  and  are  allowed  to  stand 
one  or  two  months,  after  Avhich  they  are  ready  for  baling.  Many 
merchants  sAveat  them  over  again  for  about  one  month,  after  Avhich 
the  leaves  are  classified  into — 

Wrappers — first,  second,  and  third  sizes — light  and  dark. 

Fillers — first,  second,  and  third  sizes — light  and  dark. 

Some  planters  endeaAmr  to  secure  light  colors  by  making  their  fer¬ 
menting  piles  long  and  A^ery  narroAv,  being  only  two  hands  wide, 
thus  preA^enting  as  much  as  possible  a  rising  temj^erature.  This 
method  retains  the  light  colors,  but  results  in  little  or  no  fermenta¬ 
tion,  thus  rendering  the  tobacco  unsuited  for  the  market  on  account 
of  its  green  and  bitter  taste.  In  this  condition  the  tobacco  can  not  be 
safely  placed  in  the  Ava rehouse. 

Porto  Rican  tobacco  seed  is  ahvays  groAvn  from  the  second  or 
what  is  commonly  called  the  “  sucker  ”  crop.  No  sj^ecial  care  is 
taken  Avith  the  seed-producing  plants,  all  the  plants  in  the  field  being 
alloAved  to  produce  seed.  The  seed,  good  and  bad,  after  ripening,  is 
harvested  together.  A  large  part  of  this  seed  does  not  germinate, 
and  that  capable  of  germination  is  in  great  measure  from  degenerated 
plants  and  produces  seed  plants  having  many  undesirable  qualities. 
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This  practice  explains  the  large  amount  of  seed  needed  for  a  small 
area  of  seed  bed.  Such  plants,  furthermore,  produce  plants  lacking 
in  vigor,  and  this  explains  the  fact  that  planters  repeatedly  have  to 
reset  plants  in  the  field.  As  a  result  of  this  method,  many  tobacco 
fields  produce  a  large  number  of  leaves  of  all  kinds,  sizes,  and  shapes, 
Avhich  are  vholly  unfit  for  any  practical  purpose.  Irrigation  is 
extremely  rare  in  Porto  Eico,  though  droughts  frequently  occur  and 
depreciate  or  destroy  the  tobacco  crop.  It  is  believed  that  where 
conditions  are  favorable  money  expended  in  irrigation  would  prove 
a  profitable  investment.  Drainage  is  emplo3'ed  in  a  few  localities 
only,  the  usual  practice  in  the  hilly  lands  being  to  dig  ditches  above 
the  tobacco,  and  thus  divert  the  water  and  prevent  the  overflow  of 
the  fields.  In  the  level  lands  the  drainage  methods,  as  now  prac¬ 
ticed,  could  be  very  much  impro^'ed.  In  many  parts  of  the  island 
severe  losses  were  sustained  during  1903-A:  from  the  presence  of 
standing  water  in  the  fields.  Two  seasons  before  the  weather  was 
quite  dry,  and  the  tobacco  crop  sufl'ered  from  drought.  This  shows 
beyond  a  doubt  the  necessity  for  providing  both  drainage  and  irri¬ 
gation  in  order  to  guard  against  unfavorable  climatic  conditions. 

Ins]^)ection  of  samples  of  tobacco  soils  at  the  time  they  were  taken 
showed  that,  as  a  rule,  their  texture  was  too  heavy,  as  compared  with 
similar  samples  of  typical  tobacco  soils  in  the  United  States,  for  the 
production  of  a  high-grade  cigar  tobacco,  a  fact  brought  out  by  the 
inspection  of  the  following  table,  furnished  by  the  Bureau  of  Soils 
of  the  Department  of  Agriculture : 

Mechanical  analyses  of  soils  and  subsoils  f  rom  typiccd  tobacco  fields  in  several  of 
the  principal  tobacco-groiving  districts  of  Porto  Rico. 

[Fine  earth.] 


No. 

Locality. 

Description. 

Organic  matter. 

Gravel,  2  to  1  mm. 

i 

Coarse  sand,  1  to  0.5 
mm. 

Medium  sand,  0.5  to 
0.25  mm. 

Pine  sand,  0.25  to  0.1 
mm. 

Very  fine  sand,  0.1  to 
0.05  mm. 

Silt,  0.05  to  0.005  mm. 

Clay,  0.005  to  0.0001 
mm. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

9372 

(1)  8  kilometers 
NW.  of  Aibo- 
nito. 

Valley  “La  Plata,” 
soil,  0-10  inches. 

5. 97 

3.24 

6.02 

4.20 

12.64 

10. 04 

31.72 

31.98 

9373 

(2)  8  kilometers 
NW.  of  Aibo- 
nito. 

Valley  “La  Plata,” 
soil,  0-12  inches. 

3. 75 

6.68 

7.28 

2. 72 

4.94 

7.20 

37.28 

33.70 

9374 

(3)  1  kilometer 
SE.  of  Cayey. 

Gravelly  sandy 
loam,  OUO  inches. 

4.35 

10. 86 

12.82 

5.68 

10. 18 

7.96 

25. 82 

26.68 

9375 

(4)  I-  kilometer 
SE.  of  Cayey. 

Brown  stony  loam, 
10-20  inches. 

2. 37 

6. 06 

10.24 

4.50 

7. 80 

9.88 

31.84 

29.54 

9376 

(5)  f  kilometer 
SE.  of  Cayey. 

Brown  sandy  soil, 
0-12  inches. 

i.a3 

.52 

3.16 

3.62 

15. 14 

18.02 

33.36 

26.18 

9377 

(6)  -J-  kilometer 
SE.  of  Cayey. 

Subsoil  of  9376,  12-20 
inches. 

.  78 

.84 

4.30 

4.32 

15.  .22 

17.80 

32.38 

25. 14 

9378 

(7)  3  kilometers 
SW.  of  Cidra. 

Dark  sandy  loam, 
0-12  inches. 

1.85 

1.72 

4.70 

3.  eo 

11.18 

8.94 

38.50 

31.20 

9379 

(8)  3  kilometers 
NE.  of  Come- 
rio. 

. . . 

2. 53 

4.98 

9. 10 

5.20 

11.46 

8.36 

32.96 

27.66 
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3Icchanical  cniaJi/ses  of  soils  and  subsoils  from  ii/pical  tobacco  fitdds  in  several  of 
the  principal  tobacco-growing  districts  of  Porto  Rico — Continued. 


No. 

Locality. 

Description. 

Organic  matter. 

Gravel,  2  to  1  mm. 

Coarse  sand,  1  to  0.5  1 

mm.  i 

5 

O 

o 

pS 

p  o 

(D 

Fine  sand,  0.25  to  0.1 
mm. 

V ery  fine  sand,  0.1  to 

0.05  mm. 

g 

d 

c 

a 

i 

i 

) 

) 

1 

Clay,  0.(K)5  to  0.0001 

mm. 

P.  ct. 

P.  cf. 

P.ct 

P.ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.ct. 

9380 

(9)  4  miles  SE.  of 
Cagiias. 

Brown  sandy  loam, 
0-10  inches. 

1.44 

5.30 

8.26 

5.22 

11.10 

11.32 

32. 40 

25.80 

9381 

(10)  4  miles  SE. 
of  Caguas. 

Subsoil  of  9380, 10-20 
inches. 

1.36 

5.80 

6.54 

4.28 

10. 12 

10.40 

33.54 

28.96 

9383 

(11)  Caguas . 

Brown  sandy  loam, 
0-10  inches. 

1.29 

6.22 

14.98 

9.50 

21.92 

17.50 

15. 36 

14.34 

9383 

i 

(13)  Caguas . 

Subsoil  of  9383,  10-20 
inches. 

.82 

2. 42 

5.96 

3.50 

8.02 

10. 76 

42. 64 

26. 70 

9384  I 

(13)  f  kilometer 
E.  of  Aguas 
Buena  s. 

Dark  loam,  0-10 
inches. 

2.11 

3.68 

7.16 

4.42 

8.62 

8.46 

41.62 

25.98 

9385 

! 

(14)  1  kilometer 
E.  of  Aguas 
Buenas. 

Yellow  loam,  10-20 
inches. 

1.07 

1.80 

4.90 

4.24 

10.28 

9.80 

43.24 

25. 74 

9386 

(15)  kilometer 
E.  of  Aguas 
Bueiias. 

_ do  . . 

1.25 

3.20 

6.36 

4.06 

7.76 

8.96 

44. 90 

24.68 

9387 

1  (16)  i  kilometer 

1  E.  of  Arecibo. 

Fine  sand,  0-12  inches . 

.59 

.04 

.50 

4.32 

53.32 

22.94 

11.72 

6.98 

9388 

1  (17)  Jayuya . 

Sandy  loam,  0-10 
inches. 

3. 19 

3. 16 

5.30 

3.04 

7.46 

9.52 

45.82 

25. 56 

9389 

(18)  1  kilometer 
j  from  Jayuya. 

. do . . 

2.08 

7.22 

16. 60 

8.48 

17.60 

11.14 

15.10 

23. 58 

It  will  be  seen  that  with  but  two  exceptions  the  percentages  of 
clay  and  silt  are  too  high.  Under  the  old  regime  of  tobacco  pro¬ 
duction  in  Porto  Pico  the  fact  that  the  tobaccos  produced  have,  as 
a  rule,  been  rather  coarse,  dark  in  color,  and  too  heavy  to  meet  the 
demands  of  the  United  States  markets  is  attributable  to  the  heavy 
texture  of  the  soil.  By  improved  methods  of  topping,  harvesting, 
curing,  and  fermenting  it  has  been  observed  that  in  this  tropical 
climate  a  higher  grade  of  cigar  tobacco  is  produced.  Experiments 
by  the  American  Tobacco  Company  at  Aibonito  with  soils  that  con¬ 
tained  31.98  per  cent  and  33.70  per  cent  of  clay  have  shown  that 
it  is  possible,  through  the  shading  of  the  tobacco  with  cloth,  the  ap¬ 
plication  of  fertilizers,  and  the  use  of  improved  methods  of  har¬ 
vesting,  curing,  and  fermenting,  to  produce  tobacco  yielding  a  high 
percentage  of  excellent  vrrapper  leaves  possessing  good  qualities 
as  to  elasticity,  lighter  colors,  fine  texture,  and  fair  combustibility. 
In  general,  the  Porto  Pico  tobacco  loaves  have  too  heavy  veins  and 
too  thin  body  when  grown  under  shade,  and  experiments  in  breeding 
and  selection  arc  greatly  needed  to  secure  a  type  of  tobacco  better 
adapted  to  use  as  wrappers.  In  this  connection  it  may  be  said  that 
the  climatic  conditions  in  the  Tropics  seem  to  be  more  favorable  to 
the  production  of  high-grade  tobacco  than  in  any  of  the  more 
northern  latitudes. 
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As  a  result  of  the  above  preliminary  investigation  is  was  concluded 
that  Porto  Kico  presents  very  favorable  conditions  for  the  production 
of  higli-grade  tobacco  if  localities  are  chosen  with  suitable  soil  areas 
and  favorable  climatic  enAuronments.  Iiwestigation  also  shows  that 
for  the  most  part  the  methods  employed  by  the  planters  are  primitive 
and  that  there  is  great  need  of  their  adopting  more  up-to-date 
methods.  It  Avas  decided,  therefore,  to  undertake  experiments  in 
growing,  curing,  and  fermenting  tobacco,  but  owung  to  the  limited 
funds  aAUiilable  for  the  AAmrk  it  Avas  necessary  to  arrange  for  coopera¬ 
tion  AAuth  an  interested  tobacco  groAver.  Such  an  arrangement  was 
made  Avith  a  planter  near  Aguas  Buenas,  under  which  he  furnished 
the  land,  labor,  buildings,  and  material,  in  so  far  as  this  did  not 
interfere  Avitli  his  regular  business.  .  The  facilities  offered,  however, 
by  the  equipment  of  the  ordinary  planters  are  at  the  best  unsatisfac¬ 
tory  in  many  Avays  for  experimental  purposes,  and  because  the  funds 
available  would  not  permit  the  necessary  modifications  of  these  condi¬ 
tions  some  of  the  experiments  undertaken  failed. 

RESULTS  OF  EXPERIMENTS. 

EFFECT  OF  SHADE  IN  THE  SEED  BED. 

Several  seed  beds  Avere  constructed  for  exjDeriniental  purposes,  the 
sides  being  supported  by  old  boards  or  poles.  (PI.  XX.)  Half  of 
each  shed  Avas  shaded  by  a  moA^able  straw  shade,  the  other  half 
remaining  without  shade.  The  shade  Avas  supported  in  an  inclined 
position  about  4  feet  above  the  beds.  The  advantage  of  the  shade  lies 
in  reducing  the  evaporation,  and  thus  enabling  the  seed  to  germinate 
quicker  and  more  perfectly;  it  furthermore  protects  the  beds  from 
Avashing  by  heavy  rains.  It  often  happens,  as  it  did  in  1903,  that 
many  seed  beds  are  destroyed  by  heavy  rains  either  by  canwing 
aAA^ay  the  seeds  before  they  germinate  or  by  Avashing  out  the  plants 
AA'hen  quite  small.  Records  shoAved  that  the  seed  in  the  shaded  por¬ 
tion  of  the  beds  came  up  seA^eral  days  earlier  than  in  the  unshaded 
portion.  After  the  plants  Avere  all  Avell  groAvn  the  straAV  shade  was 
remoA^ed  for  a  short  time  each  day  early  in  the  morning  and  late  in 
the  afternoon.  The  time  of  exposure  Avas  gradually  increased,  and 
eventually  the  plants  Avere  shaded  only  from  10  a.  m.  to  3  p.  rn.  A 
feAv  days  before  transplanting  in  the  fields  the  shade  Avas  removed 
and  the  plants  exposed  throughout  the  day.  One  portion  of  the  shade 
Avas  alloAved  to  remain,  and  it  Avas  observed  that  while  the  j)lants  in 
the  shaded  portion  of  the  beds  came  up  earlier  and  looked  healthie/ 
during  the  first  AA^eeks,  after  that  time  those  Avithout  shade  appeared 
better,  greAV  faster,  and  Avere  finer,  more  vigorous,  and  larger.  The 
plants  under  permanent  shade  did  not  thrive  so  Avell,  owing  to  the  lack 


Fig.  2.— Tobacco-seed  Beds  Protected  by  Straw  Fig.  4.— Cloth  and  Straw  as  Covering  for  Seed 

Shade,  Porto  Rico.  Beds,  Porto  Rico. 
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of  sunlight.  The  conclusion  drawn  from  the  above  experiments  is  that 
shade  in  the  first  stages  of  growth  is  beneficial,  but  that  day  by  day. 
as  the  plants  grow,  the  time  of  exposure  to  the  sun  should  be  longer, 
until  when  they  have  reached  the  size  for  setting  out  the  shade  shall 
have  been  entirely  removed.  This  process  toughens  the  plants  and 
enables  them  to  stand  the  sun  better  when  they  are  finally  trans¬ 
planted. 

Cloth  shade  was  also  tried,  and  seemed  to  serve  equally  as  well 
as  the  straw,  the  first  being  less  dense  than  the  latter.  While  it 
allowed  most  of  the  rain  to  pass  through,  it  served  as  a  regulator  by 
breaking  the  fall  of  the  rain,  thus  preventing  Avashing  away.  It  is 
believed  that  straAV  shade  offers  sufficient  protection  against  the 
Avashing  of  the  seed  beds  to  alone  justify  its  adoption,  and  that  in 
practice  it  Avould  be  Avell  to  dispense  Avith  it  as  soon  as  the  plants  are 
Avell  established  and  all  danger  from  Avashing  aAvay  is  passed.. 
Another  seed  bed  Avas  divided  into  fiA^e  plats,  each  covered  with  a 
different  colored  cloth,  the  colors  being  Avhite,  blue,  green,  yellow, 
and  red.  This  Avas  to  test  the  effect  of  the  color  of  shade  on  the- 
tobacco  plant.  These  experiments  might  have  giA^en  some  data  of 
value  in  the  groAving  of  tobacco  seed  under  cloth,  but,  unfortunately^ 
the  seed  used  on  these  plats  Avas  imported  Habana,  and  only  a  few 
plants  were  secured. 

It  is  deemed  very  advisable  to  place  the  seed  bed  in  Porto  Rico-y 
as  is  done  in  other  countries,  on  Ioav  lands  in  preference  to  highy 
inclined  lands,  and  in  such  proximity  to  the  house  of  the  planter  as 
to  make  it  coiiA^nient  for  him  to  give  it  all  the  attention  possibloy 
as,  for  example,  to  see  that  the  seed  bed  is  always  kept  moist. 

EFFECT  OF  SHADE  IN  TRANSPLANTING. 

Leai’es  of  mamey  and  mango,  common  in  Porto  Rico,  Avere  used  as 
a  shade  for  the  young  transplanted  plants  by  inserting  the  petiole 
in  the  ground  and  inclining  the  top  of  the  leaf  toAvard  the  plant. 
This  shielded  it  from  the  direct  rays  of  the  sun  during  the  hottest 
part  of  the  day  and  has  proA^ed  in  general  very  satisfactory.  The 
same  method  is  followed  in  Sumatra — small,  thin,  petal-shaped 
boards  being  used  instead  of  leaA^es.  A  trial  Avas  also  made  to  ascer¬ 
tain  the  effect  of  mainey  leaA^es  as  a  protection  against  cutAvorms 
and  mole  crickets.  The  leaA^es  Avere  fashioned  into  cylinders,  Avitli 
the  edges  slightly  OA^erlapping,  and  placed  in  the  ground  with  the 
roots  and  stems  of  the  plants  inside.  Care  should  be  taken  to  place 
the  leaf  no  deeper  in  the  soil  than  is  necessary  to  preA^ent  the  crickets 
from  boring  beneath.  AVhile  the  mamey  leaA^es  make  adequate  bar¬ 
riers  against  the  crickets,  they  are  probably  someAvhat  detrimental 
H.  Doc.  421,  58-3 - 27 
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to  the  early  growth  of  the  plants,  because  they  confine  the  upper 
roots,  and  also  because  water  from  rain  collected  within  the  leaves 
escapes  very  slowly,  sometimes  injuring  the  plants.  Experience  has 
shown,  however,  that  wrapping  with  this  leaf  is  advisable.  It  has 
been  found  that  by  carefully  placing  the  roots  in  the  soil  and  water¬ 
ing  when  dry  it  is  possible  to  improve  very  much  upon  the  native 
inethods  of  planting  tobacco. 

EXPERI^IENTS  WITH  HALF  AN  ACRE  OF  TOBACCO  GROWN  UNDER  SHADE. 

It  was  planned  to  make  a  careful  comparison  of  the  cost  of  pro¬ 
duction  of  shade  tobacco  with  that  grown  outside  under  otheiAvise 
the  same  conditions.  Four-elevenths  of  an  acre  were  planted  under 
shade,  and  about  the  same  date  2  acres  outside.  Very  heaiw  rains 
occurred  just  after  planting  the  outside  tobacco,  and  a  large  part 
of  the  first  planting  w^as  washed  out.  The  delay  in  replanting  and 
other  uncontrollable  factors  interfered  to  such  an  extent  with  the 
outside  crop  that  it  was  not  worth  while  to  carry  out  the  compari¬ 
son.  The  shade-grown  tobacco  was  carefully  cultivated,  however, 
and  an  accurate  record  kept  of  it.  Owing  to  the  delay  in  getting 
the  curing  shed  ready  for  this  tobacco  it  was  harvested  in  an  over¬ 
ripe  condition,  and  for  this  reason  many  of  the  bottom  leaves  were 
lost.  A  short  time  before  the  leaves  began  to  ripen  a  disease  ap¬ 
peared  which  gave  rise  to  numerous  whitish  and  brov/n  spots.  It 
spread  very  rapidly,  and  at  the  time  of  harvesting  nearly  all  the 
leaves  were  affected,  and  many  of  them  were  so  badly  damaged  as 
to  make  them  useless  for  wrapper  purposes.  Some  of  the  diseased 
leaves  were  sent  to  the  U.  S.  Department  of  Agriculture  for  exami¬ 
nation,  and  the  Pathologist  reported  as  follows : 

The  leaves  appear  badly  affected  with  the  fungus  Ascocliijia  nicotiance.  To 
the  best  of  my  opinion  this  fungus  has  not  as  yet  been  found  within  the  limits 
of  the  United  States  proper,  and  we  never  heard  of  its  previous  occurrence  in 
Porto  Rico.  In  past  years  several  reports  of  its  occurrence  have  been  made 
from  various  points  in  Italy.  These  reports,  however,  have  been  very  meager, 
and  we  know  very  little  concerning  its  destructive  nature  and  practically  noth¬ 
ing  concerning  methods  of  control.  Judging  from  the  specimens  of  leaves  sub¬ 
mitted  it  would  appear  to  be  a  rather  serious  disease,  and  great  care  should  be 
taken  to  prevent  its  spreading  into  other  places. 

It  is  quite  possible  that  judicious  fertilizing  would  increase  tlie 
vigor  of  the  plants  and  render  them  less  susceptible  to  the  disease. 
The  use  of  a  fertilizer  containing  a  rather  large  percentage  of  potash 
is  strongly  recommended.  If  the  soil  be  soggy,  careful  attention 
should  be  given  to  drainage.  Diseased  leaves  and  all  leaves  from  a 
diseased  crop  should  be  burned.  The  approximate  cost  of  tlie  pro¬ 
duction  of  four-elevenths  of  an  acre  of  shade  tobacco  was  $250.  In 
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spite  of  the  unfavorable  conditions  there  were  182  pounds  of  wrapper 
and  105  j^oiinds  of  tiller  and  binder  raised — 287  pounds,  which  makes 
789  pounds  to  the  acre.  The  value  was  $29G,  which  gives  a  profit  of 
$46  for  four-elevenths  of  an  acre,  or  $126.50  per  acre,  notwithstanding 
the  unfavorable  conditions.  In  the  previous  season  almost  the  same 
kind  of  an  experiment  was  made  b}^  the  writer  in  the  vicinity  of  Jayuya 
on  two-thirteenths  of  an  acre.  There  were  171  pounds  of  wrappers, 
66  pounds  of  binders,  and  21  pounds  of  filler  raised,  making  228 
pounds  in  all.  This  gives  a  yield  per  acre  of  1,482  pounds.  Samples 
of  the  light  and  medium  wrappers  were  valued  by  the  cigar  factories 
at  San  Juan  at  $2.50  and  $2,  respectively,  and  one  large  factory 
offered  $1.50  per  pound  on  the  average. 

As  a  result  of  these  experiments  and  observations  in  regard  to 
larger  areas  that  have  been  grown  under  shade  in  Porto  Pico  it  may 
be  safely  said  that  shading  increases  the  yield,  quality,  and  percentage 
of  wrappers  sufliciently  to  make  it  profitable,  provided  it  is  practiced 
only  on  soils  suitable  for  growing  wrappers  and  the  crop  is  given  the 
best  of  care  throughout  the  growth  and  the  same  good  treatment  in 
the  curing  shed. 

EXPERIMENTS  AVITH  FERTILIZERS. 

An  experiment  in  fertilizing  was  carried  on  as  an  example  of  what 
any  planter  may  easily  try  for  himself.  Sulphate  of  potash,  acid 
phosphate,  nitrate  of  soda,  and  lime  were  used  for  this  purpose  on  a 
farm  between  Aibonito  and  Cayey.  So  far  as  the  experiment  was 
carried  it  indicates  that  the  proper  fertilizer  for  tobacco  on  this  field 
is  one  containing  a  large  amount  of  acid  phosphate  and  a  small 
amount  of  nitrogen  and  potash. 

According  to  analyses  reported  by  R.  J.  Davidson,  of  the  Virginia 
Agricultural  Experiment  Station,  the  entire  plants  of  a  tobacco  crop 
yielding  1,000  pounds  of  leaves  per  acre  contain  66.85  pounds  of 
nitrogen,  8.68  pounds  of  phosphoric  acid,  and  85.41  pounds  of  potash. 
The  leaves  of  such  a  crop  contain  44  pounds  of  nitrogen,  5.89  pounds 
of  phosphoric  acid,  and  58.19  pounds  of  potash.  The  parts  usually 
removed  from  the  soil — the  leaves  and  stalks — contain  58.9  pounds  of 
nitrogen,  7.72  pounds  of  phosphoric  acid,  and  77.86  pounds  of  potash.'' 

This  shows  that  the  larger  part  of  the  fertilizing  constituents  is 
found  in  the  leaves  and  stalks,  and  emphasizes  the  exacting  character 
of  the  demands  of  the  tobacco  plant  on  the  soil  and  the  importance  of 
returning  to  the  soil  all  of  the  stalks  and  roots.  This  is  a  very  im¬ 
portant  point  for  the  Porto  Rican  planter,  as  in  several  places  it  was 
noticed  that  planters  in  preparing  ground  for  future  crops  had 
thrown  out  of  the  field  all  the  roots  and  stalks  of  the  tobacco,  a  prac- 
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tice  that  would  not  have  been  permitted  had  they  appreciated  their 
value.  It  was  also  noticed  that  beans  Avere  harvested  by  cutting  and 
removing  the  whole  plant  from  the  field.  As  this  croj^  belongs  to  the 
leguminous  family  and  through  the  agency  of  the  tubercles  on  its 
roots  has  the  power  of  taking  free  nitrogen  from  the  air,  becoming 
itself  richer  in  this  element,  the  vines  and  all  unused  parts  of  the 
plant  should  be  returned  to  the  soil.  This  will  also  increase  the 
thinness  and  elasticity  of  the  tobacco  leaf  as  well  as  improve  the 
combustibility. 

CUEING  EXPERIMENT. 

A  curing  experiment  carried  on  on  a  small  scale  seemed  to  indi¬ 
cate  that  a  slightly  lower  temperature  and  higher  relative  humidity 
would  give  the  best  results.  It  was  found  that  tobacco  cured  with 
an  average  temperature  of  77.67°  F.  and  with  a  relative  humidity 
of  73.57  per  cent  was  more  desirable  than  that  cured  with  an  average 
temperature  of  80.21°  and  a  relative  humidity  of  68.30  per  cent. 
These  experiments  showed  the  impossibility  of  fermenting  large 
quantities  of  tobacco  properly  Avithout  a  fermenting  house  so  con¬ 
structed  that  it  could  be  hermetically  closed  in  case  of  necessity, 
and  in  Avhich  the  temperature  and  air  moisture  can  be  regulated. 

SEED-SELECTION  EXPERIMENT. 

An  examination  of  the  tobacco  fields  of  Porto  Kico  shows  that 
there  are  practically  no  two  plants  alike,  so  that  there  can  not  be  any 
distinctive  Porto  Eican  type.  This,  it  is  believed,  is  the  result  of 
the  ignorance  of  the  value  of  seed  selection.  In  the  course  of  these 
experiments  cooperation  was  entered  into  with  the  Plant  Breeding 
Laborator}^,  U.  S.  Department  of  Agriculture,  and  eighteen  selec¬ 
tions  and  crosses  Avere  secured  for  planting  in  1903  and  1904.  One 
set  Avas  planted  at  Aguas  Buenas  and  the  other  at  Aibonito,  but  the 
last  named  Avas  destroyed  by  the  leaf  miner  or  splitAvorm.  At 
Aguas  Buenas  the  selections  throve  A^ery  Avell,  and  from  them  the 
best  and  most  uniform  plants  Avere  selected,  only  thirty  or  forty  cap¬ 
sules  being  left  on  the  main  flower  stalks.  These  Avere  covered  with 
manila-paper  bags  to  preA^ent  cross  fertilization.  Seeds  of  the  selec¬ 
tions  have  been  saved  for  further  Avork  along  this  line.  This  will 
undoubtedly  be  the  beginning  of  a  great  improvement  in  the  uni¬ 
formity  of  Porto  Eican  tobacco  planting,  and  it  is  believed  that  by 
this  process  strains  can  be  bred  for  special  qualities — as,  for  example, 
increased  yield,  more  desirable  shape,  finer  texture,  etc. 

The  texture  and  structure  of  the  soil,  as  has  already  been  jpointed 
out,  have  a  great  influence  on  the  character  of  the  tobacco  produced. 
Soils  light  in  texture — that  is,  having  a  relatively  large  amount  of 
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sand  and  a  small  amount  of  clay — are  best  suited  to  the  production 
of  wrapper  tobacco,  and  give  leaves  of  medium  size,  fine  texture,  and 
good  color.  Filler  crops  may  be  groAvn  to  better  advantage  on  a 
heavier  soil.  The  character  of  subsoils  is  also  important.  A  sandy 
soil  and  a  low  rainfall  Avithout  irrigation  should  be  underlaid  at  a 
depth  of  to  2  feet  by  a  someAvhat  stiff  subsoil,  otherAvise  the  plants 
Avill  suffer  from  rot.  On  the  contrary,  if  the  rainfall  be  abundant 
a  A'ery  porous  subsoil  Avill  giA^e  the  best  results,  because  of  the  drain¬ 
age  Avhich  it  affords. 

TIME  OF  TRANSPLANTING  FOR  AVRAPPER  AND  FILLER. 

In  Porto  Rico  the  best  season  for  planting  tobacco  seems  to  be  in 
the  Avinter,  which  is  also  true  of  Cuba.  The  rainfall  at  that  season 
is  less  and  the  temperature  seA^eral  degrees  cooler  than  in  summer. 
Under  the  influence  of  the  greater  Avarmth  and  moisture  of  the  sum¬ 
mer  the  plants  groAV  more  rapidly,  but  the  leaA’^es  do  not  acquire  the 
desirable  aroma  they  haA^e  Avhen  groAvn  during  the  period  in  Avhich 
less  humidity  and  plenty  of  sunshine  prevail.  AVhen  groAvn  in  the 
summer,  there  is  also  danger  from  loss  by  standing  water  in  the 
fields.  Diseases  are  more  preA^alent  at  that  time  and  leaA^es  contain 
more  nicotine.  It  is  A^ery  important  to  gauge  the  time  of  planting 
so  as  to  aAmid  excessive  rainfall  and  extreme  drought  during  the 
growing  season,  and  also  to  have  the  harA^esting  and  curing  period 
occur  in  comparatiA^ely  dry  Aveather.  GeneralU  the  best  time  for 
transplanting  the  Avrapper  tobacco  seems  to  be  about  the  end  of 
October  or  the  beginning  of  November.  This  brings  harvest  time 
about  February  1,  and  gii^es  that  month  and  March,  which  are  on 
the  a  Average  the  driest  of  the  year,  for  curing.  This  also  aAmids 
serious  damage  by  the  flea -beetle,  Avhich  is  most  p>re valent  during  the 
dry  season.  Study  of  the  Weather  Bureau  tables  for  Porto  Rico 
shoAvs  that  on  the  aA^erage  NoA^ember  is  a  month  of  high  rainfall,  but 
that  during  the  months  of  December,  January,  and  February  it  rap¬ 
idly  decreases.  If,  therefore,  a  level,  poorly  drained  land  is  to  be  used 
for  the  Avrapper  crop  there  is  danger  of  its  being  damaged  and  some¬ 
times  destroyed  by  Avet  Aveather.  In  such  cases  it  is  advisable  to 
defer  j^lanting  until  December. 

For  the  filler  crop  it  is  advisable  to  plant  about  the  middle  or  close 
of  December,  so  that  the  principal  growth  Avill  be  made  during  the 
drier  Aveather  of  February  and  March  and  the  residting  sloAver 
groAvth  deA^elop  a  finer  aroma.  Care  and  thorough  cultiA^ation  should 
be  giA^en  the  tobacco  fields  during  the  earl}^  groAvth  of  the  plants. 
During  dry  Aveather  the  surface  of  the  soil  should  be  frequently 
stirred  in  order  to  destroy  capillarity,  thereby  reducing  eA^aporation 
directly  from  the  soil  and  conserving  the  soil  moisture  for  the  use  of 


422 


EEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


the  plants.  Any  dry  blanket  that  can  be  placed  between  the  atmos- 
jdiere  and  the  damp  soil  will  check  this  eA^aporation.  The  most  prac¬ 
tical  protection  is  a  covering  of  finely  pulverized  diy  soil  2  or  3  inches 
deep.  Surface  cultivation  not  only  reduces  the  loss  of  water  from  the 
soil,  but  also  prevents  the  accumulation  of  the  soluble  plant  food 
immediately  at  the  surface,  where  it  is  out  of  reach  of  the  plant  roots. 
CultiA^ation  should  not  be  too  deep,  especially  near  the  plants,  as  it 
destroys  many  of  the  small  roots,  thus  lessening  the  feeding  poAver  of 
the  plants.  It  also  facilitates  the  formation  of  nitrates.  Cultivation 
should  not  be  undertaken  Avhen  the  soil  is  too  Avet.  Stirring  the  soil 
in  such  a  condition  gives  it  a  bad  physical  condition.  If  bad  Aveather 
be  continuous,  all  Aveeds  should  be  remoA^ed  Avith  as  little  cultiA^ation 
as  possible.  During  the  process  of  cultiA^ation  the  soil  should  grad¬ 
ually  be  worked  toAvard  the  plants,  thus  hilling  them  up  and  preAxnt- 
ing  them  being  bloAvn  down  by  wind. 

For  wrapper  purposes  topping  should  be  done  as  high  as  possible 
when  abundant  sunshine  and  faAwable  conditions  prevail  during  the 
growing  season.  'VVlien  the  Aveather  is  cloudy  and  rainy,  topping 
should  be  done  somev/hat  loAver  and  a  smaller  number  of  leaA^es  left 
on  the  plant.  This  is  especially  true  of  shade-groAvn  tobacco,  as  the 
shade  has  a  tendency  to  still  further  increase  the  humidity  to  which 
the  fields  are  subjected.  Experience  has  shoAvn  that  instead  of  break¬ 
ing  off  the  suckers  in  the  axil  it  is  better  to  leave  a  small  part  of  the 
stem  of  the  sucker  about  1  inch  in  length.  In  this  v/ay  feAver  suckers 
Avill  appear.  The  remoA^al  of  the  suckers  throws  the  strength  of  the 
plant  into  the  leaves,  but  if  there  is  a  tendency,  through  haAung  topped 
the  plants  too  low  or  through  changed  Aveather  conditions,  for  the 
leaA^es  of  the  plant  to  become  too  thick  this  may  be  counteracted  by 
JeaAung  one  or  tAVo  suckers  on  the  plant.  In  harvesting  it  should  be 
noticed  that  overripe  leaA^es  become  less  combustible,  are  less  elastic, 
haA^e  darker  colors,  and  contain  more  nicotine,  all  of  which  is  unde¬ 
sirable.  In  unripe  leaves  the  colors  are  difficult  to  change  in  the 
curing  process,  and  often  turn  from  green  to  black  in  the  fermenting 
pile.  After  priming  the  leaves  should  be  transported  to  the  curing 
shed,  provided  with  burlap  for  covering  the  top  and  sides,  so  as  to 
protect  the  leaves  from  dust  and  the  direct  rays  of  the  sun. 

With  the  cut  system  of  harA^esting  it  is  advisable  to  cut  the  plants 
Avhen  the  middle  leaves  shoAV  maturity ;  for  wrapper  purposes  early 
in  this  stage,  for  filler  a  little  later. 

CURING  SHED. 

There  are  five  things  to  be  considered  in  connection  Avith  the  con¬ 
struction  of  the  best  sort  of  curing  shed :  Direction,  situation,  dimen¬ 
sion,  construction,  and  ventilation.  The  direction  of  the  shed  should 
be  NAE.  by  SW.,  because  in  Porto  Eico  the  prevailing  wind  is  from 
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the  east.  Where  the  direction  of  tlie  prevailing  wind  is  different  the 
direction  of  the  shed  should  conform  to  it.  The  shed  should  be  so 
built  that  when  the  ventilators  are  open  the  wind  will  not  blow 
directly  in  at  the  openings.  When  the  wind  blows  directly  in  at  the 
ventilators  the  tobacco  near  by  dries  too  rapidly  and  the  leaves  remain 
green  instead  of  changing  to  desirable  colors.  The  situation  of  the 
curing  shed  depends  upon  the  requirements  of  the  farm,  but,  other 
things  being  equal,  it  should  be  convenient  to  the  tobacco  field,  and 
should  be  as  much  as  possible  sheltered  by  other  buildings  or  trees  on 
the  side  from  which  the  wind  comes.  Close  proximity  to  marshes, 
streams,  or  wet  land  should  be  avoided  because  the  dampness  from 
such  sources  is  conducive  to  molds  and  pole  sweat.  The  dimen¬ 
sions  of  the  curing  shed  will  depend  upon  the  size  of  the  crop,  but 
the  width  should  never  be  too  great  for  good  ventilation  in  all  parts 
of  the  interior  when  it  is  filled  with  tobacco.  The  Vvddtli  should  not 
exceed  30  feet  and  the  height  should  be  nearly  equal  to  the  width ;  no 
definite  measurement  can  be  given  for  the  length. 

The  construction  of  the  curing  shed  will  depend  to  a  certain  extent 
upon  the  available  and  most  economical  material  for  the  structure. 
In  Porto  Pico,  as  a  rule,  the  framcAvork  may  be  of  poles  cut  from 
natiA^e  trees.  Inch  boards  of  either  iiatiA^e  or  imported  lumber  Avill 
probably  be  most  desirable  and  cheaper  for  the  sides,  Avhile  for  the 
roofs  either  palm  leaves  or  grass  is  suitable.  Thatnhed  roofs  favor 
a  more  equable  temperature  than  boards.  The  metals,  being  good 
conductors  of  heat,  should  not  be  used  for  roofing  purposes.  It  is 
most  important  that  the  shed  be  so  constructed  that  the  temperature 
and  humidity  can  be  controlled.  In  order  to  accomplish  this  it 
should  be  sufficiently  tight  to  preA^ent  air  currents  Avhen  closed.  The 
A^entilators  should  be  at  frequent  interA^als  and  sufficiently  large  to 
secure  any  desired  amount  of  A^entilation.  They  should  be  so  con¬ 
structed  that  the}^  open  against  the  Avind  and  can  be  readily  adjusted 
to  any  sized  opening  quickly  or  can  be  tightly  closed. 

During  the  early  period  curing  should  be  effected  b}^  slow  and  con¬ 
tinuous  A’entilation.  After  the  colors  are  obtained  A’'entilation  may 
become  rapid  and  periodic.  The  first  is  had  by  opening  the  small 
A'entilators  at  the  bottom  and  top  or  side  Avails  or  b}^  opening  the 
large  A'entilators  only  slightly.  The  rapid  A^entilation  is  effected  b}^ 
opening  the  large  A^entilators  as  Avide  as  possible,  ahvays  guarding 
against  the  direct  entrance  of  Avind  or  sunshine. 

The  nature  of  the  process  which  takes  place  in  the  curing  of 
tobacco  has  not  yet  been  thoroughly  Avorked  out,  but  there  is  a  loss  of 
Avater  equal  to  about  80  per  cent  of  the  green  Aveight  of  the  leaA^es, 
and  a  modification  of  the  chlorophyl  and  other  contents  of  the  leaf 
and  the  resulting  change  in  color  from  green  to  yelloAV,  red  to  broAvn. 
If  the  leaf  cure  in  a  current  of  hot  air,  the  Avater  is  quickly  lost  and 
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the  color  remains  green,  because  sufficient  time  has  not  been  allowed 
for  the  biological  process  wdiich  causes  the  color  changes  to  take 
place.  If  the  leaves  remain  longer  in  the  hot  air  current,  they  may 
also  lose  their  fermenting  power.  In  order  to  facilitate  the  transfor¬ 
mation  of  the  matter  of  the  leaves  a  slow  curing  is  necessary.  If, 
however,  the  circulation  of  air  is  too  limited,  reduction  takes  place 
and  the  leaves  turn  black,  losing  their  resistance  and  elasticity.  In  a 
general  way  ventilation  should  be  slow,  with  a  constant  circulation 
of  air  around  all  of  the  leaves,  until  the  parenchyma  changes  color. 
Kapid  ventilation  should  be  avoided  during  the  early  stages  of  cur¬ 
ing,  except  for  short  periods  after  very  damj)  spells,  when  it  may  be 
resorted  to  in  order  to  drive  out  the  excess  of  moisture.  High  tem¬ 
perature  and  excessive  humidity  must  be  avoided. 


REPORT  OF  IRRIGATION  AND  DRAINAGE  INVESTIGATIONS, 

1904. 

By  Elwood  Mead,  Chief  of  Irrigation  and  Drainage  Investigations. 

IRRIGATION. 

IMPROVEMENTS  IN  METHODS  OF  IRRIGATION. 

Measurements  of  the  water  used  in  irrigation  have  now  been  carried 
on  for  seven  years.  They  show  the  great  difference  which  exists  be¬ 
tween  good  and  bad  practice,  and  the  benefits  which  improved  meth¬ 
ods  of  applying  water  will  bring.  Enormous  quantities  of  water  are 
used  under  some  canals,  while  equally  good  results  under  others 
having  the  same  conditions  are  secured  Avith  very  much  less  Avater. 
The  canal  of  the  Turlock  irrigation  district  of  California  diA^erted 
enough  Avater  in  lOO-l  to  coA^er  the  19,000  acres  irrigated  to  a  depth  of 
8.34  feet,  and  enough  of  this  Avater  AA^as  actually  deliAwed  to  the  land 
to  coA^er  it  to  a  depth  of  6.84  feet.  The  Modesto  Canal  diA^erted  Avater 
enough  to  coA^er  the  land  irrigated  to  a  depth  of  13.18  feet,  and  of  this 
enough  reached  the  land  to  coA^er  it  to  a  depth  of  11.13  feet.  In  the 
same  State  and  in  a  section  haAung  a  longer  season  and  greater  evapo¬ 
ration,  the  Avater  dh^erted  by  the  Gage  Canal  for  a  number  of  years 
would  coA^er  the  land  irrigated  each  year  to  a  depth  of  2  feet,  or  less 
than  one-third  the  Avater  used  under  the  Turlock  Canal  and  less  than 
one-fifth  that  used  under  the  Modesto  Canal. 

Measurements  of  the  Avater  used  in  irrigation  along  the  Raft  River 
in  southern  Idaho  shoAv  that  enough  was  used  in  1904  to  coAnr  the 
Jand  to  a  depth  of  6  feet.  There  is  great  room  here  for  extension  of 
the  area  by  economical  use. 

Measurements  of  the  quantit}^  of  Avater  used  under  the  Sunnyside 
Canal  in  Yakima  Valley,  IVashington,  carried  on  for  sev^eral  years, 
show  that  the  land  under  that  canal  received  Avater  to  an  aA^erage 
depth  of  more  than  10  feet.  ImproAnments  in  practice,  suggested  by 
reports  from  this  Office  and  put  into  effect  by  the  management  of  the 
canal,  reduced  the  amount  used  in  1904  to  a  depth  of  G  feet,  a  saAung 
of  about  44  per  cent  in  the  consumption  of  Avater,  making  possible  a 
like  increase  in  the  acreage  irrigated.  That  there  is  room  for  further 
improA^ement  in  this  section  is  shoAvn  by  the  fact  that  there  are  eA^ery- 
AAdiere  evidences  of  OAnrirrigation,  in  many  places  the  lands  being 
already  sAvamped  and  in  need  of  drainage. 
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The  measurement  of  water  used  in  1901  in  the  Pecos  Yalley,  !N’ew 
Mexico,  under  the  canals  of  the  Pecos  Irrigation  and  Improvement 
Company,  showed  that  the  quantity  used  by  the  individual  irrigator 
varied  from  enough  water  to  cover  the  land  irrigated  to  a  depth  of 
1.18  feet  to  enough  to  cover  it  to  a  depth  of  14.43  feet,  with  an  average 
for  the  system  of  3.33  feet.  During  1904  the  average  depth  of  water 
used  by  irrigators  in  this  valley  under  the  Hagerman  Canal,  as  re¬ 
ported  by  J.  J.  Hagerman,  did  not  exceed  a  depth  of  2  feet  over  the 
land  irrigated. 

In  the  beginning  the  studies  of  the  duty  of  water  were  directed  to 
determining  the  amount  used  in  ordinary  practice,  and  instructions 
v/ere  given  to  irrigators  whose  water  Avas  being  measured  to  use 
it  exactly  as  though  such  measurements  were  not  being  made.  In 
1904  these  measurements  were  supplemented  by  experiments  to  deter¬ 
mine  the  exact  needs  of  crops.  These  experiments  included  the  appli¬ 
cation  of  different  quantities  of  Avater  to  crops  to  determine  the 
amount  which  gaA^e  the  best  results,  the  distribution  of  water  over 
fields  by  different  methods  to  determine  how  losses  by  seepage  and 
eA^aporation  could  be  lessened,  and  A^ariations  in  both  the  amount  and 
time  of  irrigation  to-  determine  its  influence  on  the  yield  and  quality 
of  gTain,  fruits,  and  vegetables.  Through  these  experiments,  it  is 
believed  that  improvements  in  methods  of  application  Avill  be  made 
which  will  result  both  in  a  marked  increase  in  the  acreage  irrigated 
with  a  giA^en  volume  of  water  and  also  in  increased  yields.  In 
many  places  increase  in  acreage  irrigated  must  come  from  more  eco¬ 
nomical  use  of  water.  A  higher  duty  of  water  will  make  possible  the 
extension  of  many  canals  and  the  irrigation  of  unused  areas  under 
others. 

The  chief  losses  of  water  by  eA^aporation  come  in  spreading  water 
OA^er  fields.  During  1904  exj^eriments  were  made  in  California  to 
determine  how  best  to  check  this  great  loss.  Plates  XXI  and  XXII 
show  methods  of  placing  and  weighing  tanks  used  in  measuring 
evaporation  losses  from  the  soil.  In  these  experiments  water  was 
applied  to  similar  plats  by  three  methods — flooding  the  surface,  in 
furroAvs  3  inches  in  depth,  and  in  furroAvs  12  inches  in  depth.  Taking 
tlie  quantity  of  Avater  evaporated  under  surface  flooding  as  a  basis, 
ai3plying  water  in  shallow'  furroAA^s  made  a  saAung  of  13  per  cent, 
Avhile  applying  it  in  deep  furroAvs  brought  about  a  saving  of  25  per 
cenl. 

Our  experiments,  Avhile  they  sIioaa'  excessiA'e  use  in  many  places, 
shoAV  that  there  is  a  point  beyond  Avhich  economy  in  water  can  not  be 
pushed  Avith  profit,  because  of  the  reduction  in  yields  wdiich  follows. 
Experiments  to  determine  this  Avere  made  in  seA^eral  parts  of  the  arid 
region.  The  complete  tabulation  of  the  results  of  these  measurements 
]ias  not  been  made  at  the  time  of  preparing  this  report, 


Installing  Water-jacket  Soil  Tanks  for  Irrigation  Investigations  at  Pomona  Substation,  California. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  XXI 


An  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  XXII 


Apparatus  for  Lifting  and  Weighing  Tanks. 
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INIETIIODS  OF  APPLYING  WATER. 

The  effect  on  the  yield  of  crops  of  apphdng  water  by  different 
methods  was  tested  in  1904  in  a  number  of  States.  It  is  known  that 
the  various  methods  of  appljdng  water  to  land  are  not  equally  suited 
to  all  conditions  and  that  what  proves  the  best  method  in  one  place 
may  not  be  so  in  other  localities.  The  studies  of  1904  were  to  deter¬ 
mine  the  factors  which  influence  this  adaptability.  In  general,  it 
may  be  stated  that  the  check  method  is  best  adapted  to  light  sandy 
soils  having  a  comparatively  even  slope  of  from  3  to  15  feet  to  the 
mile.  Fields  having  a  steep  slope  should  not  be  checked,  since  this 
requires  levees  so  high  and  so  close  together  as  to  interfere  with  the 
profitable  use  of  farm  machinery,  and  also  with  diversified  agricul¬ 
ture  and  rotation  of  crops.  The  advantage  of  checking  is  that  it  per-  ' 
mits  an  irrigator  to  handle  a  large  volume  of  water,  and  the  cost  of 
application  is  less  than  that  of  any  other  method.  Its  disadvan¬ 
tages  are  the  removal  of  the  surface  soil  to  form  levees,  farm  imple-  ; 
plements  can  not  be  used  so  conveniently  and  are  frequently  damaged 
in  passing  over  high  embankments,  and  the  first  cost  of  preparing  the 
land  is  greater  than  by  almost  any  other  method.  /  j 

The  most  common  method  of  appl3dng  water  in  the  arid  region  is 
by  flooding  from  small  field  ditches.  It  is  suited  to  the  irrigation  of 
all  kinds  of  grain  and  grasses.  It  has  the  advantage  of  being  cheap ; 
it  is  adapted  to  most  crops;  the  soil  is  not  disturbed,  and  the  small 
ditches  used  do  not  seriously  interfere  with  the  operation  of  machinery. 
On  the  other  hand,  the  labor  of  applying  water  to  fields  costs  more  and 
is  more  disagreeable  than  by  any  other  method.  It  is  difficult  to  con¬ 
trol  streams  after  dark  or  to  distribute  water  evenly  over  fields  in  the 
nighttime,  and  where  water  is  not  distributed  evenly  the  best  results 
are  not  obtained. 

F urrow  irrigation  is  best  for  the  irrigation  of  orchards  and  culti¬ 
vated  crops.  The  loss  of  water  from  evaporation  is  small.  It  per¬ 
mits  of  the  use  of  smaller  streams  of  water  to  better  advantage  than 
ail}"  other  method.  There  is  little  displacement  of  the  top  soil,  and  the 
surface  soil  is  not  .soaked  and  does  not  tend  to  bake  or  become  too 
hard  to  cultivate.  Its  drawbacks  are  that  land  can  not  be  watered 
so  rapidly  as  by  the  other  methods,  and  porous  soils  are  hard  to  wet 
uniforml}^  throughout  the  furrows. 

The  basin  method  differs  from  the  check  method  in  having  the 
levees  small  and  the  basins  much  smaller  than  the  checks.  The  use 
of  basins  is  confined  for  the  most  part  to  orchards,  where  a  basin  is 
usually  made  for  each  tree.  It  has  the  advantage  of  allowing  the 
use  of  a  large  head  of  water  on  small  tracts  and  requiring  little  time 
for  distribution.  It  produces  an  even  watering  on  porous  soils.  It 
has  the  disadvantage  of  leaving  the  surface  soil  saturated  and  liable 
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to  bake.  It  requires  considerable  disturbance  of  the  soil  in  forming 
the  basins  and  is  likely  to  keep  the  roots  near  the  surface,  since  the 
water  is  applied  there. 

METHODS  OF  PREPARING  LAND  FOR  IRRIGATION. 

During  the  past  j^ear  a  bulletin  (Xo.  145)  has  been  published 
describing  methods  of  prejiaring  land  for  irrigation.  The  demand 
for  this  bulletin  shows  the  need  for  information  of  this  practical 
character.  In  sections  of  the  arid  region  where  sagebrush  grows  its 
removal  is  the  first  step  in  reclamation.  The  cost  of  this,  as  deter¬ 
mined  b}^  a  large  number  of  irrigators,  has  varied  in  different  parts 
of  the  country  from  $1.50  to  $5  per  acre.  The  different  methods 
of  remo\'ing  brush  are  described  in  this  bulletin,  as  are  the  different 
tools  and  methods  employed  in  leveling  and  grading  the  land.  The 
cost  of  leveling  land,  after  brush  has  been  removed,  varies,  of  course, 
with  the  original  roughness  of  the  surface  and  with  the  plan  of  appl}^- 
ing  water  adopted,  the  reports  from  various  sections  giving  it  as 
from  $1  to  $15  per  acre.  The  cost  of  laterals  and  division  boxes  also 
varies  with  the  contour  of  the  country  and  with  the  method  of  ap¬ 
plying  Avater.  The  total  for  the  three  items — remoAung  brush,  grad¬ 
ing,  construction  of  lateral  ditches  or  checks — varied  in  the  cases 
examined  from  $3.50  to  $35  an  acre.  Add  to  this  the  price  of  a 
Avater  right,  from  $10  to  $20  an  acre,  and  it  is  easily  seen  that  the 
farmer  under  irrigation  must  liaA^e  considerable  capital  to  establish 
himself.  It  is  also  manifest  that  Avith  an  outlay  so  large  the  farmer 
can  not  afford  to  make  many  mistakes,  either  as  to  the  tools  or 
methods  adopted,  and  no  work  that  this  Oiiice  has  undertaken  has 
proven  more  useful  than  the  collection  of  information  Avhich  will 
enable  new  settlers  to  do  this  Avork  cheaply  and  well. 

PUMPING  WATER  FOR  IRRIGATION. 

During  the  last  tAvo  or  three  years  the  limits  of  settlement  in  the 
semiarid  region  liaA^e  pushed  farther  and  farther  Avestward,  so  that  in 
Texas,  Kansas,  Nebraska,  and  the  Dakotas  there  are  now  great 
stretches  of  Avhat  Avas  formerly  grazing  land  dotted  OA^er  Avith  homes. 
Important  towns  are  springing  up,  and  a  comprehensiA^e  test  of  the 
possibilities  of  agriculture  in  this  region  is  being  made.  The  per¬ 
manency  of  this  settlement  is  not  yet  assured.  It  Avill  be  a  failure  if 
farmers  attemjit  to  groAv  the  same  crops  in  the  same  Avay  as  is  done  in 
regions  of  ample  rainfall.  It  is  believed  that  farming  can  be  made  a 
success  by  conserAung  moisture  by  special  methods  of  tillage,  growing 
crops  suited  to  limited  rainfall,  and  combining  Avitli  this  wherever  pos¬ 
sible  the  irrigation  of  small  areas  from  Avells  or  reservoirs.  In  its  best 
form  the  farm  of  the  semiarid  region  Avill  combine  a  comparatively 
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large  area  of  land,  varying  from  a  quarter  section  to  a  section,  which 
will  be  grazed  or  cultivated  by  rainfall,  Avith  5  to  20  acres  of  irrigated 
land. 

Hundreds  of  the  farmers  ^\\\o  are  settling  in  the  semiarid  region 
Avish  to  practice  this  S2)ecial  kind  of  agriculture,  but  they  know 
nothing  about  irrigation  methods.  They  do  not  knoAv  Iioaa^  to  build 
resei’Amirs,  and  the}^  are  totally  at  sea  regarding  methods  of  j^utting 
doAvn  Avells  and  installing  pumps.  In  order  to  aid  these  farmers, 
AA’e  liaA^e  combined  the  collection  of  information  regarding  conditions 
for  the  purpose  of  publishing  bulletins  of  direction  for  this  work, 
AA’ith  the  giAung  of  personal  adAuce  to  the  j^eople  on  the  ground.  The 
manner  in  which  this  is  being  done  can  be  illustrated  by  our  AAmrk  in 
Texas  in  1904.  The  State  aatis  divided  into  three  districts  and  an 
irrigation  engineer  placed  in  each.  One  of  these  had  for  seAwal 
3^ears  acted  as  an  instructor  for  beginners  in  irrigation,  and  all  were 
familiar  with  the  operation  of  pumping  plants  for  irrigation.  Their 
duties  Avere  tAvofold — first  to  giA^e  personal  adAuce  to  beginners  as 
to  hoAv  to  irrigate  crops  and  hoAV  to  operate  pumping  machinery; 
next,  to  determine  the  possibilities,  ascertain  the  cost  of  irrigation 
from  the  Avells  already  in  use,  and  the  value  of  the  crops  jDroduced. 
In  the  study  of  the  resources  of  the  country  was  included  the  possi- 
bilitA^  of  constructing  small  indiAudual  reserAmirs  for  storing  storm 
Avater.  In  some  instances  the  giAung  of  personal  adAuce  to  beginners 
in  irrigation  was  s^-stematized  by  the  calling  of  meetings  in  towns 
Avhere  the  farmers  gathered  together  and  were  shown  by  means  of 
illustrations,  diagrams,  and  models  hoAV  to  ]3repare  their  land,  how 
to  install  pumps,  and  some  of  the  things  to  be  looked  after  in  their 
care.  We  liaA^e  had  numerous  letters  from  these  farmers  telling  of 
the  benefit  of  this  serAuce  and  stating  that  it  had  saved  them  large 
sums  of  money  b}^  correcting  mistakes  in  their  original  plans. 

The  managers  of  the  raihvays  traversing  this  territory  liaA^e  also 
shoAvn  an  appreciation  of  the  practical  A^alue  of  this  sort  of  instruc¬ 
tion  and  of  the  necessity  of  demonstrating  how  the  resources  of  this 
region  can  be  best  utilized.  They  knoAv  that  the  prosperity  of  the 
farmers  along  their  roads  means  the  jirosperity  of  their  properties, 
Avhile  the  failure  of  these  farmers  is  certain  to  reflect  on  receipts. 
As  a  means  of  extending  this  Avork  in  1905,  the  Union  Pacific,  Burl¬ 
ington,  Colorado  Southern,  and  Northern  Pacific  raihvays  haA^e  each 
Amlunteered  to  aid  in  testing  Avhat  can  be  done  Avith  irrigation  from 
wells  and  small  reservoirs  AAdien  combined  Avith  dry  farming  b}^  meet¬ 
ing  a  part  of  the  expenses  of  the  farmers  with  whom  this  Office  Avill 
cooperate. 

The  possibilities  of  this  kind  of  irrigation  ought  to  be  determined 
and  the  facts  giA^en  Avide  publicity  at  the  earliest  possible  moment, 
because  the  Avorking  out  of  successful  methods  of  irrigation  and  till- 
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age  along  these  lines  may  be  the  salvation  of  many  individual  homes 
and  affect  the  agricultural  development  of  large  areas  of  country  for 
mail}'  years. 

The  usual  estimate  places  the  land  of  the  arid  region  which  can  be 
reclaimed  by  irrigation  from  the  water  supplied  by  streams  at  not  to 
exceed  10  per  cent  of  the  total  area.  The  profitable  use  of  the  remain¬ 
ing  90  per  cent  depends  very  largel}’'  upon  obtaining  a  water  supply 
for  at  least  a  part  of  it  from  some  other  source.  The  two  principal 
sources  of  added  supply  are  underground  waters  and  storm  waters. 

During  1904  investigations  have  been  conducted  to  determine  the 
best  methods  of  utilizing  water  supplies  from  these  two  sources.  The 
collection  of  storm  waters  requires  the  construction  of  reservoirs, 
while  the  securing  of  underground  supplies  requires  pumping.  It 
is  believed  that  by  the  use  of  these  two  methods  it  will  be  possible  for 
the  owners  of  the  homes  on  the  plains  to  raise  sufficient  fruits,  vegeta¬ 
bles,  and  forage  to  provide  themselves  and  their  work  a,nimals  with  a 
food  supply  which  will  carry  them  over  years  of  drought,  and  thus 
enable  them  to  maintain  their  families  during  those-  years,  where  here¬ 
tofore  they  have  been  compelled  to  abandon  the  land  to  avoid  starva¬ 
tion.  It  will  also  add  greatly  to  the  comioid  and  pleasure  of  ranch 
life  by  providing  a  good  supply  of  fresh  vegetables  and  fruits  for 
household  use,  and  render  possible  the  raising  of  fruit  and  shade  trees, 
which  will  make  ranches  attractive. 

The  constancy  of  the  winds  on  the  great  plains  suggests  the  wind¬ 
mill  as  a  promising  source  of  power  for  pumping  water,  and  wind¬ 
mill  irrigation  has  had  a  successful  development  in  the  vicinity  of 
Garden  City,  Kans.  F acts  as  to  the  cost  of  mills  and  pumps,  and  the 
areas  of  land  irrigated  from  them,  were  collected  in  this  Gcinity.  One 
hundred  and  seven  mills,  varying  in  diameter  from  6  to  12  feet, 
were  visited.  The  average  discharges  of  the  pumps  operated  by  these 
mills  are  shown  in  the  following  table.  Tlie  second  column  gives  the 
average  amount  pumped  in  a  da}^  with  a  good  wind.  In  the  third 
column  are  given  the  average  discharges  during  twenty  weeks,  which 
takes  into  account  times  when  there  was  too  little  wind  to  operate  the 
pumps. 

Average  discharge  of  pumps  operated  hy  ivindmiUs  at  Garden  City,  Kans. 


Acre-feet  per  day. 

Size  of 
mill. 

In  good 
wind. 

Average 
for  20 
weeks. 

Feet. 

6 

0. 034 

0. 010 

!  8 

.080 

.024 

10 

.170 

.  050 

12 

.270 

.084 

25 

1.200 

.386 
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The  average  area  served  by  these  mills  is  shown  in  the  following 
table : 


Areas  served  hij  u'iiidjjiiJJs  of  different  sizes. 


Size  of 
mill. 

Maxi¬ 

mum. 

Minimum. 

Average. 

Feet. 

-  Acres. 

Acres. 

Acres. 

6 

2.50 

0.50 

1.15 

8 

3.50 

.25 

1.23 

10 

6.00 

1.00 

3.08 

12 

25 

12.00 

1.00 

5.  or 
8.00 

The  approximate  cost  of  mills  of  various  sizes,  the  areas  served  by 
these  mills,  and  the  acre  cost  of  providing  a  water  supply  are  given 
in  the  following  table: 


Cost  of  ivindmills. 


Size  of 
mill. 

Cost. 

Area 

served. 

Cost  per 
acre. 

Feet. 

8 

S90 

Acres. 

1.23 

S73. 17 

10 

120  ^ 

3.08 

38.96 

12 

150 

5. 07 

29. 59 

This  table  shows  the  great  reduction  in  cost  per  acre  served  by 
using  large  mills,  but  it  also  shows  that  with  any  mill  the  original 
outlay  is  quite  large  when  compared  with  the  cost  of  ditches  for  sup- 
l^lying  water  where  water  can  be  conveniently  secured  from  streams. 

The  average  annual  cost  of  maintenance,  including  repairs,  oil,  etc., 
for  43  mills  in  the  vicinity  of  Garden  City,  Kans.,  is  given  as  $2.35  per 
acre  irrigated  by  the  mills. 

A  windmill  does  not  furnish  a  large  enough  stream  of  water  for 
economical  use  in  irrigation.  It  is,  therefore,  necessary  to  provide 
reservoirs  for  storing  the  water  until  enough  is  accumulated  to  fur¬ 
nish  a  stream  large  enough  for  economical  use.  Forty-nine  reservoirs 
storing  w^ater  pumped  by  mills  at  Garden  City  were  measured  to  deter¬ 
mine  the  capacity  ordinarity  used  with  the  mills.  The  following 
table  gives  the  approximate  average  capacities  of  the  reservoirs  used 
with  the  mills  of  different  sizes : 

Capacities  of  reservoirs  used  with  ivindmills. 


Size  of 
mill. 

Capacity 
of  res¬ 
ervoir. 

Feet. 

6 

8 

10 

12 

Citb.  feet. 

3, 400 
3,400 
4,000 
11,000 
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The  period  during  which  these  reservoirs  will  hold  the  discharge 
of  the  pumps  during  good  winds  is  shown  in  the  following  table : 

Length  of  period  reservoirs  will  hold  discharge  of  pumps. 


Size  of 
mill. 

Number 
of  days. 

Feet. 

6 

2.3 

8 

1.0 

10 

.6 

12 

1.0 

It  is  jirobable  that  better  results  might  be  secured  if  larger  reser¬ 
voirs  were  built,  so  that  larger  streams  might  be  used  in  applying 
water  to  land.  There  is  always  waste  in  using  a  small  stream,  as  a 
large  part  of  the  w^ater  is  absorbed  by  the  soil  or  evaporated  while  it 
is  being  spread  over  the  land.  The  average  cost  of  these  reservoirs  is 
given  as  $60.  This,  of  course,  is  only  a  rough  approximation. 

Taking  the  12-foot  mill  as  a  basis,  we  have  the  following  statement 
of  the  cost  of  raising  water  with  a  windmill,  not  taking  into  account 
the  cost  of  the  well  and  pump : 

Cost  of  windmill  irrigation. 


Cost  of  mill _ $150.00 

Cost  of  reservoir _  60.  00 

Total  cost _  210.  00 

Area  irrigated _ acres _  5 

Cost  per  acre _  $42.  00 

ANNUAL  COST. 

Interest  on  investment,  at  7  per  cent _  $2.  94 

Depreciation,  10  per  cent _ 4.  20 

Maintenance  _  2.  35 

Annual  cost  per  acre _  9.  49 


The  average  lift  of  water  in  the  vicinity  of  Garden  City  is  but  10 
feet.  Where  lifts  are  greater  the  quantit}^  of  water  raised  by  mills 
of  the  same  size  ivill  be  proportionately  decreased  and  the  area  which 
can  be  irrigated  will,  of  course,  be  decreased  in  the  same  proportion. 
These  figures  represent  not  necessarily  good  practice,  but  the  average 
results  obtained  under  field  conditions.  It  is  probable  that  in  most 
cases  better  results  than  those  shown  can  be  secured,  but  the  work 
this  year  has  been  largely  to  secure  a  basis  for  future  work  by  deter¬ 
mining  what  is  now  being  accomplished  with  windmills. 

The  average  cost  shown  above  is  high,  and  even  under  the  best  con¬ 
ditions  windmill  irrigation  is  expensive,  but  it  is  not  expected  that 
water  will  be  raised  in  this  way  for  general  farm  crops.  The  quan- 
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titles  of  ^vater  required  for  such  crops  and  the  low  values  of  yields- 
will  not  justify  any  such  expense.  Only  the  irrigation  of  vegetables^ 
and  fruits  and  a  small  amount  of  forage  is  contemplated,  and  these 
are  all  high-priced  products.  A  part  of  the  expense  of  pumping,  on 
the  jilains  at  least,  may  be  charged  to  insurance  against  drought,  since 
it  is  intended  to  enable  farmers  to  tide  over  dry  years  when  they" 
would  otherwise  be  compelled  to  abandon  their  ranches  or  buy  food. 
for  themselves  and  work  animals  at  exorbitant  prices. 

Where  considerable  areas  are  to  be  irrigated  some  other  kind  of 
power  than  windmills  will  be  found  better  for  operating  pumps.. 
Investigations  of  the  operation  of  jmmps  by  means  other  than  wind¬ 
mills  were  carried  on  during  the  past  year  in  California,  Texas^,. 
Nebraska,  Kansas,  Colorado,  and  New  Mexico.  In  all  these  sections 
data  as  to  the  cost  of  operating  plants  now  in  use  were  collected,, 
while  in  California  laboratory  tests  and  experiments  were  made  to* 
determine  the  proper  positions  for  pumps,  the  most  economical 
speeds,  the  most  economical  heads,  and  other  features  of  the  operation 
of  pumps. 

Wherever  possible,  the  data  given  in  the  reports  of  the  agents  of 
this  Office  as  to  the  cost  of  pumping  water  have  been  reduced  to  a. 
form  showing  the  cost  of  raising  1  acre-foot  of  water  1  foot.  In¬ 
most  instances  fuel  cost  only  is  given,  although  in  some  cases  the 
cost  of  the  attendance  and  incidental  expenses  are  given.  The  aver¬ 
age  cost  of  raising  1  acre-foot  of  water  1  foot  for  53  pumping  plants, 
located  in  California,  Colorado,  Kansas,  Arizona,  and  Texas  is  3 
cents.  The  a^^rage  lift  for  these  same  plants  is  45  feet,  making  the- 
average  cost  per  acre-foot  at  the  surface  of  the  ground  $1.35.  This^ 
includes  several  kinds  of  fuel — wood,  coal,  distillate,  crude  oil,  gaso¬ 
line,  and  electrical  power. 

Few  reports  from  Colorado,  Kansas,  and  Nebraska  have  been 
received  as  yet.  These  States  are  therefore  omitted  from  the  aver¬ 
ages  which  follow,  as  the  few  plants  reported  probably  do  not  repre¬ 
sent  average  conditions. 

Seventeen  plants  in  California  shoAV  an  average  cost  of  fuel  for- 
raising  1  acre-foot  1  foot  of  6.6  cents.  The  average  lift  is  78.2  feet,, 
making  the  average  cost  per  acre- foot  at  the  surface  of  the  ground 
$5.16. 

Eight  plants  in  Arizona  ”  show  an  average  cost  per  acre-foot 
raised  1  foot  of  5.3  cents.  The  average  lift  is  37.1  feet,  giving  an 
average  cost  of  $1.97  per  acre-foot  of  water. 

Twenty  plants  in  Texas  near  El  Paso  show  an  average  cost  per 
acre-foot  raised  1  foot  of  4.3  cents,  with  an  average  lift  of  40  feet.- 


«  Arizona  Sta.  Bnl.  49. 
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This  makes  the  average  cost  of  water  $1.72  per  acre-foot.  Sixteen 
plants  in  the  vicinity  of  San  Antonio  and  to  the  south  and  east  of 
that  city  show  an  average  cost  per  acre-foot  raised  1  foot  of  2.6  cents. 
The  average  lift  is  46  feet  and  the  average  cost  per  acre-foot  at  the 
surface  $1.20.  At  Ha^^s,  Kans.,  experiments  were  begun  in  1903  at  the 
substation  of  the  Kansas  Agricultural  Experiment  Station,  to  test  the 
possibilities  of  irrigation  by  pumping.  Water  w^as  lifted  by  a  centrif¬ 
ugal  pump  run  by  a  traction  engine.  In  the  winter  of  1903-4 
land  v/as  irrigated  to  test  the  value  of  winter  irrigation.  In  the 
spring  of  1904  certain  changes  w^ere  made  in  the  well  by  which  the 
water  supply  was  increased  and  through  which  the  cost  of  raising 
an  acre-foot  of  water  to  the  ground  surface  was  lowered  from  $16.92 
to  $9.36. 

These  data  are  brought  together  in  the  following  table  for  the 
purpose  of  comparison: 

Fuel  cost  of  raising  water,  by  States. 


Place. 

Cost  of 
raising  1 
acre-foot 
of  water 

1  foot. 

Average 

lift. 

Cost  of  1 
acre-foot 
of  water 
at  ground 
surface. 

California _ _ _ _ 

$0. 066 
.053 

.043 

.026 

.292 

Feet. 

78.2 

37.1 

40.0 

46.0 

32.0 

$5.16 

1.97 

1.72 

1.20 

9.36 

Arizona . . . . . . . . 

Texas: 

Near  El  Paso  . . . . . . . 

Near  San  Antonio _ _ _ _ _ 

Kansas — Hays . . 

Dividing  the  plants  reported  on,  except  the  one  at  Hays,  Kans., 
into  groups  according  to  the  volume  of  w^ater  discharged  by  the 
pumps  and  averaging  the  cost  of  these  various  groups,  gives  the 
following  results : 


Cost  of  raising  1  acre-foot  of  luater  1  foot. 


Number 
of  plants. 

Discharge  in  cubic  feet 
per  second. 

Cost  per 
acre-foot 
raised  1 
foot. 

52 

All  sizes . 

$0,030 

24 

Less  than  1  . .  -- 

.094 

19 

1  and  less  than  5  ..  . . 

.049 

3 

5  and  less  than  10 . 

.025 

6 

10  or  more . - . . 

.023 

This  table  brings  out  the  great  economy  in  fuel  cost  of  using  large 
plants.  It  shows  that  wherever  possible  farmers  will  bring  about  a 
very  great  saving  in  fuel  if  they  join  together  to  install  plants  to 
cover  several  farms  instead  of  maintaining  each  a  separate  plant. 
Professor  Fortier,  of  this  Office,  estimated  that  in  California  the 
average  cost  witlE  small  individual  plants  is  1.75  cents  per  brake 
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liorsepov'cr  per  hour  for  fuel  alone.  He  estimates  that  by  establish¬ 
ing  a  central  power  station  on  a  line  of  the  railroad  where  fuel  can 
be  easily  secured,  with  a  steam  plant  of  2,000  horsepower  capacity 
and  with  high-grade  machineiw,  the  power  to  be  distributed  in  the 
form  of  electrical  energy,  the  entire  cost  per  horsex^ower-liour  at  the 
2)ump  shafts  on  the  different  farms  should  not  exceed  GO  cents. 

The  reduction  in  the  cost  of  attendance  with  the  larger  plants  as 
compared  with  the  smaller  is  even  greater  than  that  for  fuel.  Divid¬ 
ing  the  2:)lants  for  which  this  data  is  given  into  groiq:)S,  as  before,  we 
get  the  following  results : 

Cost  of  attendance  on  pumping  piants  per  acre-foot  of  water  raised  1  foot. 


Discharge  in  cubic  feet  per  second. 

Cost  per 
acre-foot 
of  water 
raised  1 
foot. 

Less  than  1 . . . . 

10.090 

.039 

1  and  less  than  5.  _ _  _ _ 

5  and  less  than  10 . . . 

.015 

10  or  more . 

.008 

The  rate  at  which  the  soil  will  give  uj)  water  to  a  well  needs  to 
be  investigated  thoroughly  before  2)Rtting  in  a  j)mDp.  Water  may 
be  found  at  a  depth  where  2:)um2)ing  will  be  j^rofitable  but  come  into 
the  v\’ell  so  slowly  that  with  a  large  j^um})  the  well  will  be  lowered 
so  far  below  the  normal  water  level  as  to  double  the  cost  of  raising 
water.  Hence  the  i^umj)  must  lae  pro2)ortioned  to  the  rate  at  which 
water  will  flow  into  the  well.  In  one  case  in  Texas,  a  centrifugal 
pump,  j)laced  at  the  le^^el  of  the  soil  water,  when  run  at  its  normal 
S2)eed,  lowers  the  water  level  26  feet,  thus  greatly  imj) airing  its 
efficiency.  A  much  smaller  pump  would  give  a  better  result.  At 
one  of  the  wells  in  Nebraska  a  25-horse2)ower  engine  was  installed. 
Water  was  lifted  so  rapidly  that  the  well  was  em^Dtied  in  two 
minutes.  It  is  probable  that  a  5-horsepower  engine  would  have 
lifted  all  the  water  that  would  flow  into  the  well  from  the  soil.  At 
Hays,  Kans.,  during  the  first  season  when  the  2^didP  Tan  at  full 
speed,  the  water  level  was  lowered  14  feet,  and  the  fuel  cost  of 
ing  increased  50  ^oer  cent.  At  Redlands,  Cal.,  three  wells  close  to¬ 
gether  lowered  the  water  25  feet. 

^lany  makers  of  j)umping  machinery  vdll  not  now  install  j^lants 
until  the  rate  at  which  water  will  flow  into  the  well  has  been  thor¬ 
oughly  tested,  and  then  they  adjust  the  ca2)acity  of  the  imm^)  and 
engine  to  suit  this.  The  fact  that  in  many  soils  water  flows  into 
wells  so  slowly  makes  the  Avindmill,  with  its  limited  ca2)acity,  the 
best  form  of  j^ower.  It  is  also  j^robable  that  the  methods  adojDted  in 
2)uni2)ing  oil,  in  which  a  number  of  ])um2)s  are  hooked  together  in 
a  tandem  arrangement,  will  in  time  be  tested. 
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In  answer  to  many  inquiries  from  farmers  regarding  the  capacity 
of  pumps,  tables  are  given  below  showing  the  discharge  of  pumps  of 
different  sizes,  and  also  the  areas  of  land  served  by  these  pumps  in 
different  parts  of  the  country  as  determined  by  observations  last  year. 

Discharge  of  centrifugal  pumps  of  different  sizes.  * 


Size. 

Discharge. 

Inches. 

Galls,  per 
minute. 

3 

221 

4 

387 

5 

540 

6 

896 

10 

4,185 

13 

5,157 

30 

24,975 

In  the  section  of  Texas  where  a  large  part  of  the  pumps  represented 
in  this  table  are  located,  information  as  to  the  time  of  using  water  and 
the  amount  used  at  each  irrigation  was  collected.  This  information 
regarding  a  few  of  the  more  common  crops  is  summed  up  in  the  fol¬ 
lowing  table : 


Quantity  of  leater  used  on  crops  in  Texas. 


Crops. 

Time  be¬ 
tween  irri¬ 
gations. 

Depth. 

Flow  nec¬ 
essary. 

Truck  or  garden . 

Corn  . 

Days. 

10 

17 

15 

Inches. 

2.6 

3. 47 

4. 13 

Galls,  per 
minute. 

5 

4 

5 

Alfalfa  . . 

On  the  basis  of  the  discharges  given  above  and  the  practice  shown 
in  the  last  table  the  areas  of  these  three  crops  which  can  be  served  by 
pumps  of  different  sizes  are  slioAvn  in  the  following  table : 

Areas  served  hy  pumps  of  different  sizes. 


Size  of 
pump. 

Alfalfa 
or  truck. 

Corn. 

Inches. 

Acres. 

Acres. 

3 

44 

55 

4 

77 

97 

5 

108 

135 

6 

179 

224 

10 

837 

1,046 

12 

1,030 

1,289 

30 

4,997 

6,344 

LABORATORY  TESTS  OF  PUMPS. 

At  the  University  of  California  laboratory  tests  were  made  for  the 
purpose  of  determining  the  conditions  of  operation  under  which 
pumps  give  the  best  results.  These  tests  show  that  for  every  speed  of 
pump  there  is  a  definite  head  at  which  the  pump  works  at  its  highest 
efficiency,  and  that  for  every  head  there  is  a  definite  speed  which  is 
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most  effective  for  tlie  economical  operation  of  the  pump.  This  was 
determined  by  running  the  pump  at  different  speeds  and  varying  the 
head  until  the  maximum  efficiency  was  secured.  The  following  table 
summarizes  the  test  of  a  No.  4  single-runner  horizontal  centrifugal 
pump : 

Heads  giving  highest  efficieneg  for  given  rates  of  speed. 


Revolutions  of  pump  per  minute. 

Lowest 

head. 

Highest 

head. 

Head  giving 
highest  effi¬ 
ciency. 

Efficiency 
of  pump. 

550 . 

Feet. 

15.6 

Feet. 

18.8 

Feet. 

17 

Per  cent. 
63.2 

696  . 

20.7 

30.8 

25.4 

67.6 

800 . . . . . 

26.0 

39.7 

28.5 

69.2 

893 . . . 

32.2 

52.3 

40.6 

70.9 

1,004. . . . 

34.8 

63.9 

51.4 

69.4 

1, 102 .  . 

a5. 5 

76.1 

61.3 

68.9 

This  shows  that  the  maximum  working  efficiency  of  this  pump 
occurred  when  i^umping  against  a  head  of  40  to  50  feet,  with  a  speed 
of  from  900  to  1,000  revolutions  per  minute. 

Tests  made  to  determine  whether  the  efficiency  of  a  pump  working 
under  a  definite  head  and  speed  is  affected  by  the  way  in  which  the 
head  is  distributed  between  the  suction  and  the  discharge  gave  the 
highest  efficiency  for  the  low  suction  heads,  as  shown  below.  This 
being  true  with  a  pum^)  which  is  well  packed,  it  is  obvious  that  a 
pump  imperfectly  packed  under  a  high  suction  head  would  perform 
little  useful  work. 

Results  of  tests  made  to  determine  effect  of  changes  in  suction  head. 


Revolutions 
of  pump 
per  minute. 

Discharge 

head. 

Suction 

head. 

Total  head. 

Efficiency. 

Feet. 

Feet. 

Feet. 

Per  cent. 

893 

23.8 

16.2 

40 

68.3 

893 

18.9 

21.1 

40 

67.2 

893 

13.9 

26.1 

40 

66.9 

893 

9.2 

30.8 

40 

64.4 

The  following  results  were  obtained  from  a  test  made  of  a  single- 
acting,  triplex  pump  of  a  two-standard  style.  The  efficiency  increases 
rapidly  with  the  head,  owing  doubtless  to  the  tight  packing.  The 
pump  Avas  tested  in  the  condition  in  which  it  was  received  from  the 
manufacturer. 

Efficiency  of  pump  under  varying  head. 


Speed  of 
pump. 

Total  head. 

Efficiency. 

StroJees  per 
minute. 
64.8 
64.8 
64.6 

63.4 
64.8 
64.6 

64.5 

Feet. 

32.4 

76.2 

122.5 

168.5 
215. 0 
261.0 
307.2 

Per  cent. 

33.8 

54.8 

63.3 

68.4 

71.4 
76.6 

74.5 
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IBRIGATION  IN  THE  HUMID  SECTIONS. 

RICE  IRRIGATION. 

The  water  used  on  several  fields  in  the  rice  districts  of  Louisiana 
and  Texas  was  measured  during  the  seasons  of  1903  and  1904,  and  it 
is  found  by  comparing  the  results  of  these  measurements  with  those 
made  in  1901  and  1902  that  the  tendency  is  to  use  less  "water  than 
formerly.  It  is  found  that  a  deep  covering  of  water  prevents  the 
proper  warming  of  the  soil  by  the  sun’s  rays  and  produces  spindling 
plants,  which  are  easily  blown  down  by  the  wind.  In  many  places 
the  rice  grown  on  levees  and  other  high  ground  is  better  than  that 
on  the  lower  parts  of  the  fields,  where  the  water  stands  continuously. 
For  these  reasons  the  tendency  is  toward  the  use  of  less  water.  This 
conforms  to  irrigation  practice  of  northern  Italy,  where  it  is  seldom 
that  the  water  covering  is  more  than  2  or  3  inches  deep.  The  follow¬ 
ing  table  gives  a  summary  of  the  measurements  of  the  water  used  in 
rice  irrigation  for  four  years : 


Summary  of  results  of  measurements  of  the  amount  of  water  used  in  rice  irri- 
gatio7i  for  the  years  1901,  1902,  1903,  and  1901/. 


Year. 

Location  of  station. 

Depth  j 

from 

canal. 

Rain¬ 

fall. 

Total 

depth. 

j 

Evapora-i 

tion. 

Net  depth. « 

Season. 

Average 
evapora¬ 
tion  per 
day. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Days. 

Inches. 

C1901 

Crowley,  La . 

16.47 

10.04 

26. 51 

14. 47 

12.04 

63 

0.230 

C1901 

Ray  wood,  Tex . 

19.66 

9.15 

28.81 

16.03 

12. 78 

71 

.226 

dl902 

_ do- . 

19. 71 

11.08 

30.79 

11.08 

13.34 

91 

.122 

dl902 

Lake  Charles,  La . 

23.64 

7.10 

30. 74 

11.  as 

19.21 

77 

.150 

1903 

Esther  wood.  La . 

12.67 

19.00 

31. 67 

15.69 

15.98 

98 

.160 

1903 

Eagle  Lake,  Tex . 

7.37 

13.46 

20. 83 

9.83 

7.56-11.32 

84 

.117 

1904 

EstherwoodjLa . 

5.01 

18.52 

23.53 

14.91 

8.62 

91 

.164 

1904 

Crowley,  La . 

5.44 

20.54 

25. 97 

13.30 

12. 68 

98 

.136 

1904 

Nottoway,  Tex . 

14.12 

19. 97 

34.09 

18.25 

15.84 

119 

.153 

Average . 

13.  79 

14.32 

28.10 

c  13. 32 

.162 

“  Water  absorbed  by  soil  and  taken  up  by  rice  plants. 

**  Number  of  days  in  which  rainfall  and  evaporation  were  measured. 

U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  113. 

^  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  133. 

®  Using  the  mean  of  No.  0. 

ANALYSES  OF  WATER  USED  IN  RICE  IRRIG.VTION. 

IMany  of  the  streams  along  the  Gulf  coast  have  so  little  fall  that  a 
slight  lowering  of  the  water  by  pumping  produces  an  inflow^  of  salt 
water  from  the  Gulf.  This  inflow  of  salt  water  begins  long  before 
the  supply  of  fresh  "svater  is  exhausted.  In  1902  a  drought  lowered 
the  water  level  in  the  river  and  large  quantities  of  salt  water  were 
run  on  the  rice  fields  in  their  irrigation.  It  was  found  that  young 
plants  were  killed  by  this  salt  water,  but  fields  which  had  made 
a  good  growth  were  benefited  by  its  use.  It  was  feared,  however, 
that  the  use  of  this  salt  water  would  bring  about  an  accumulation 
of  salt  in  the  soil  which  would  prove  harmful  in  the  future.  The 
results  of  1903  and  1904  have  proved  this  fear  to  be  groundless. 
The  heavy  rains  of  those  years  have  so  thoroughly  washed  out  the 
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salt  that  no  diti’erence  could  be  observed  between  the  fields  irrigated 
with  salt  water  in  former  years  and  those  which  have  received  none 
blit  fresh  water.  It  is  not  considered  advisable,  however,  to  nse  salt 
water  except  in  cases  of  extreme  necessity. 

A  number  of  samples  of  water  used  for  rice  irrigation  v.'ere 
analyzed  to  determine  their  salt  content.  The  results  of  these  analy¬ 
ses  follow. 

Water  analysis  for  irrigation  investigation. 

[Parts  per  million.] 


Labo- 

i-atory 

No. 

Location. 

SiO.. 

SOi. 

HCO3. 

Cl. 

Ca. 

Mg. 

X. 

Na. 

1873 

Halfway  between  Lowry 

1  and  Houckts,  La . 

9.0 

263.7 

30.3 

1,846.0 

40.4 

110.9  ■ 

3.5.7 

1,048.0 

1874 

Center  of  Grand  Lake, 
T.n, 

8.0 

327.2 

30.3 

2,2.37.5 

52.1 

143.7 

32.2 

1,259.9 

1875 

Sea  side  of  Mermentau 

dam . 

6.8 

1, 799. 2 

146.7 

12,396.0 

297.1 

832.4 

231.4 

6,886.4 

1876 

Lower  end  of  Grand 
Lake,  La . 

8.0 

363.9 

33.3 

2,535.4 

40.4 

162.9 

53.6 

1,4.34.7 

1877 

Upper  side  of  Mermen¬ 
tau  dam . . . 

7.0 

979.6 

95.4 

8,552.0 

222. 1 

591.8 

165.7 

4,566.4 

1878 

Center  of  Lake  Arthur, 
La . . 

11.6 

247.2 

27.2 

1, 704. 0 

42.1 

105.2 

38.8 

961.9 

1879 

Mermentau  Bayou,  Mer¬ 
mentau,  La . - 

14.0 

87.7 

27.2 

781.0 

27.9 

46.7 

21.5 

429.7 

1880 

Upper  end  of  Grand 
Lake,  La . 

8.2 

290.1 

30.3 

1,974.9 

52.9 

126. 2 

32.2 

1,110.0 

1881  j 

Center  of  Mud  Lake 

10.8 

966.3 

99.2 

6,557.0 

171.4 

4:39.4 

129.6 

3,908.3 

1882  ! 

Mermentau  Bayou, 
mouth  Bayou  Queue 
de  Tortue . 

15.2 

90.7 

33.3 

710.0 

22.9 

44.3 

14.2 

398.2 

1 

1885 

Bayou  Queue  de  Tortue 
at  Lichtenstein  plant: 

6  feet . 

12.0 

197.0 

15.1 

1,455.5 

50.0 

98.2 

29.4 

781.5 

1886  ' 

20  feet . . 

10.6 

193. 7 

18.2 

1,349.0 

41.4 

82.9 

2i).4 

763.0 

1883  1 

Well,  sec.  10,T.11,R.7--. 

15.4 

101.0 

284.6 

57.0 

46.4 

19.4 

3.1 

100.2 

1884 

English  Bayou. . 

18.0 

9.0 

39.4 

14.0 

5.7 

6.5 

2.6 

7.5 

2024  ' 

From.!.  A.  Myers,  Guey- 
dan,  La.: 

4  feet . . . 

6.7 

4.0 

24.2 

80.0 

8.6 

5.7 

4.2 

39.6 

2025 

21  feet . 

1 

6. 5 

3.5 

24.2 

80.0 

6.4 

5.4 

4.0 

42.7 

Labo¬ 

ratory 

No. 

Location. 

! 

Hypothetical  combination. 

Ca(HC03)o. 

i  CaSOi. 

MgSOi. 

1  MgCL. 

NaCl. 

KCl. 

SiOo. 

1873 

Halfway  between  Lowry 

and  Houckts,  La . 

40.2 

124.1 

220.1 

264.5 

2,664.0 

68.1 

9.0 

1874 

Center  of  Grand  Lake, 

1 

La . . 

40.2 

143.5 

282.4 

356.5 

3,201.8 

61.5 

8.0 

1875 

Sea  side  of  Mermentau 

dam . - . 

194.8 

846.8 

1,502.0 

2, 103. 6 

17,500.5 

441.7 

6.8 

1878 

Lower  end  of  Grand 

Lake,  La . 

44.2 

120.7 

348.4 

368.5 

3,646.0 

102.4 

8.0 

1877 

Upper  side  of  Mermen¬ 

tau  dam . 

126.7 

648.7 

652.1 

1,824.5 

11,604.7 

316.3 

7.0 

1878 

Center  of  Lake  Arthur, 

La . 

36.1 

112.9 

209.4 

249.5 

2,444.4 

74.1 

11.6 

1879 

Mermentau  Bayou,  Mer¬ 

j 

mentau,  La . 

36.1 

64.6 

52.6 

143.1 

1,079.3 

41.0 

14.0 

1880 

Upper  end  of  Grand 

Lake,  La . . 

40.2 

146.2 

2.33. 6 

314.3 

2,820.8 

61.5 

8.2 

1881 

Center  of  Mud  Lake _ 

1:31.7 

472. 3 

791.1 

696.5 

9,9:32.2 

247. 4 

10.8 

1882 

Mermentau  Bayou, 

mouth  Bayou  Queue 

de  Tortue . 

48.2 

:37.4 

80.4 

111.5 

1,012.0 

27.1 

15.2 

Bayou  Queue  de  Tortue 

at  Lichtenstein  plant: 

1885 

6  feet . . . 

20.1 

153. 0 

111.3 

300.1 

1,986.1 

56.1 

12.0 

1886 

20  feet . 

24.2 

95.  4 

167.1 

195. 7 

1,9:39.1 

56.1 

10.6 

1883 

Well,  sec.  10,  T.  11,  R.  7 _ 

187.9 

89.4 

5.9 

15.4 

1884 

English  Baj’ou . 

2:3.1 

11.2 

19.1 

5.0 

18.0 

1  From  J.  A.  Myers,  Guey- 

dan,  La.: 

2024 

i  4  feet . 

32.1 

2.4 

2.9 

20.2 

100.7 

8.0 

6.7 

2025 

;  21  feet . 

1  1 

25.9 

. 

4.  i 

14.2 

108.5 

7.6 

6. 5 
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These  anah’ses  were  made  under  the  direction  of  Mr.  J.  K.  Hay¬ 
wood,  chief  of  the  iiisecticide  and  water  laboratoiy  of  the  Bureau  of 
Chemistry.  A  letter  from  Mr.  Ha^^wood  respecting  the  interpreta¬ 
tion  of  these  analyses  says : 

The  approximate  quantity  of  tlie  various  salts,  especially  sodium  chlorid, 
viiicli  are  injurious  to  rice  has  not,  to  my  knowledge,  been  determined.  It  is 
well  known  that  rice  can  stand  more  sodium  chlorid  than  most  crops,  but  how 
much  more  I  am  unable  to  state.  I  can  therefore  only  give  you  interpretations 
based  on  the  action  of  irrigation  waters  upon  crops  in  general,  and  for  this 
purpose  will  divide  the  waters  into  those  that  I  am  reasonably  sure  are  very 
poor,  those  that  are  surely  good,  and  those  which  under  some  circumstances 
might  be  good  and  under  other  circumstances  bad. 

I  would  say  that  the  salt  content  of  waters  1873,  1874,  1875,  1870,  1877,  1878, 
1880,  1881,  1885,  and  1880  is  such  that  they  would  be  pretty  sure  to  cause 
trouble  in  a  comparatively  short  time.  Waters  1883,  1884,  2024,  and  2025  could 
be  used,  especially  in  a  moderately  humid  climate,  without  any  fear  of  damage 
to  crops.  Waters  1879  and  1882  could  very  likely  give  good  results  in  a  moder¬ 
ately  humid  climate  and  on  a  light,  loose  soil,  but  in  a  very  dry  climate  or  upon 
a  heavy  clay  soil  they  might  cause  damage  in  the  course  of  time. 

You  of  course  understand  that  the  above  remarks  only  apply  to  these  waters 
as  they  would  be  used  in  general  irrigation  practice.  What  effect  the  rains, 
which  are  to  be  expected  in  a  climate  like  Louisiana,  would  have  upon  relieving 
the  evil  conditions  caused  by  such  waters  as  I  have  indicated  as  “  poor  ”  above, 
1  am  unable  to  state. 

On  the  Mermentfiu  Eiver  an  attempt  has  been  made  to  improve  tlie 
water  supply  by  damming  out  the  salt  water  during  the  times  the 
river  is  lower  than  the  water  in  the  Gulf  and  holding  up  the  fresh 
Avater  Avhen  the  flow  is  toAvard  the  Gulf.  The  dam  on  the  Mermentau 
Avas  completed  during  the  season  of  1904,  and  to  its  existence  is  attrib¬ 
uted  the  saving  of  the  crop,  as  salt  Avater  entered  the  other  streams  so 
early  as  to  make  it  impossible  to  secure  sufficient  fresh  Avater  for  the 
complete  irrigation  of  the  rice. 

The  construction  of  this  dam  has  called  attention  to  the  need  of 
laws  for  the  assessment  of  the  cost  of  such  Avorks  against  those  bene¬ 
fited.  As  originally  planned,  the  Mermentau  dam  Avas  to  be  paid  for 
by  voluntary  subscription,  but,  as  is  usual  in  such  cases,  a  number  of 
parties  benefited  haAT  refused  to  contribute  to  its  cost.  The  estimated 
cost  Avas  greatly  exceeded,  and  it  Avas  found  impossible  to  raise  the 
money  by  Amluntary  subscriptions.  An  appeal  Avas  made  to  the  legis¬ 
lature  of  the  State  of  Louisiana,  and  an  act  passed  Avhich  created  a 
board  of  commissioners  for  the  Mermentau  leA^ee  district,  authorizing 
the  folloAving  taxes:  A  tax  of  2.5  cents  per  sack  of  rice  raised  by 
means  of  Avater  from  the  Mermentau  and  its  tributaries,  and  a  similar 
tax  on  cotton,  sugar,  fruit,  etc. ;  a  tax  of  10  mills  on  all  property  sub¬ 
ject  to  taxation  for  levee  purposes,  the  tax  not  to  exceed  2.5  cents  per 
acre  on  all  lands  subject  to  irrigation  Avithin  the  leA^ee  district,  and  $50 
per  mile  for  all  standard-gauge  railroads  Avithin  the  district. 
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Common  carriers  were  prohibited  from  receiving  or  removing  pro¬ 
duce  on  which  the  taxes  Avere  not  j^^dd.  The  hnv  authorized  the 
board  of  commissioners  to  issue  bonds  to  the  amount  of  $*200,000  to 
be  used  for  Avork  done  or  in  the  purchase  of  levees,  locks,  and  dams 
Avithin  the  district.  A  commission  Avas  appointed,  but  has  neA^er 
met.  An  injunction  has  been  granted  enjoining  the  board  from  per¬ 
forming  any  of  the  functions  or  exercising  any  of  the  poAvers  con¬ 
ferred  upon  it  by  hnv  or  in  aii}^  Avay  attempting  to  carry  into  effect 
the  proAusions  of  the  hiAv.  It  would  seem  that  some  general  hiAv  pro- 
Auding  for  the  organization  of  districts  similar  to  irrigation  or  drain¬ 
age  districts  in  other  States  Avould  be  preferable  to  such  special  laAvs 
as  this.  In  such  districts  in  other  States  only  tlie  tax  on  land  is 
levied  and  only  such  a  tax  is  considered  good  security  for  the  bonds 
issued.  The  passage  of  such  a  district  hiAv,  under  Avhich  the  cost  of 
dams  to  keep  out  the  salt  Avater  and  other  improA^ements  could  be 
equitably  assessed  against  the  lands  benefited,  Avould  greatl}^  promote 
the  rice  industiy  by  putting  Avithin  the  reach  of  those  communities 
a  convenient  means  of  raising  money  for  the  construction  of  these 
Avorks. 

The  success  of  rice  growing  in  Louisiana  and  Texas  has  led  to 
experiments  in  its  culture  in  other  sections,  jAarticularly  in  the  State 
of  Arkansas.  This  State  contains  large  areas  of  leA^el  j^rairie  lands  * 
which  have  not  been  successfully  farmed  Avith  other  crops.  They  are 
A^eiy  Avet  during  the  spring,  but  during  the  late  summer  and  fall  are 
A^ery  dry.  For  seATral  years  farmers  in  the  Aucinity  of  Lonoke  haA^e 
been  experimenting  Avith  rice,  and  during  the  season  of  1904  this 
Office,  in  cooperation  Avith  the  Arkansas  Experiment  Station,  con¬ 
ducted  an  experiment  in  the  vicinit}^  of  Lonoke  to  determine  the 
possibility  of  profitably  raising  rice  on  the  prairie  lands.  Ten  acres 
Avere  broken  up  and  prepared  for  planting,  a  Avell  Avas  dug,  and  a 
pumping  plant  purchased  and  installed. 

An  8-inch  vrell  Avas  sunk  on  the  experimental  plat.  Water  Avas 
struck  at  a  depth  of  70  feet  and  the  Avell  penetrated  the  Avater-bearing 
strata  44  feet,  making  the  total  depth  of  the  Avell  114  feet.  The  Avater 
rose  to  Avithin  27  feet  of  the  surface  and  Avas  loAvered  but  little  by 
pumping,  showing  that  there  is  a  good  supply  at  this  depth.  The 
well  cost  $4  joer  foot,  including  casing  and  strainer,  making  the  total 
cost  $45G.  The  pumping  plant  consisted  of  a  20-horsepoAver  boiler 
and  an  18-horsepoAver  throttling  center-crank  engine  and  a  Eo.  4 
centrifugal  pump.  These,  Avith  all  the  accessories,  cost  $858.59. 
The  shed  covering  the  pumping  machinery  cost  $90,  making  a  total 
cost  of  $1,40J.59.  Eight  acres  Avere  planted  and  Avatered.  OAving  to 
the  Avet  spring  a  part  of  this  land  Avas  seeded  so  late  that  the  crop  did 
not  mature,  and  part  of  that  Avhich  did  mature  did  not  fill  properly. 
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The  crop  from  8  acres  w’as  not  thrashed,  and  that  from  5  acres  was 
poor!}"  thrashed,  owing  to  trouble  ^Vdth  the  machinery.  Tlie  average 
yield  estimated  from  tlie  part  of  the  crop  which  was  thrashed  was  64.6 
bushels  per  acre.  Those  in  charge  of  the  experiment  are  of  the  opin¬ 
ion  that  in  irrigating  the  rice  some  mistakes  were  made,  accounting 
in  part  for  the  X)Oor  yield.  It  is  hoped  that  a  continuation  of  the 
experiment  through  another  year  will  give  more  satisfactory  results. 

Mr.  W.  II.  Fuller  has  put  in  a  pumping  plant  for  the  irrigation 
of  rice  near  Carlisle,  Ark,  Mr,  Fuller  has  a  lO-inch  well  140  feet 
deep,  a  6-inch  centrifugal  pump,  operated  by  a  25-horsepower  engine, 
and  a  35-horsepower  boiler.  The  cost  of  Mr.  Fuller’s  plant  was  as 
follows : 

Cost  of  pumping  plant  of  W.  H.  Fuller. 


Pumping  plant  and  accessories  aud  well _ $1,  782.  35 

Rice  binder _  135.00 


Total  investment _  1,  917.  35 


The  annual  expense  for  pumping  plant,  including  fuel, 

oil,  repairs,  and  attendance _  405.  40 

Field  expenses,  including  plowing,  seed,  seeding,  har¬ 
vesting,  thrashing,  etc _  804.  75 

Interest  on  investment _  134.  21 


Total _  1,  344.  36 


This  pumping  plant  served  70  acres  during  the  season  of  1904. 
The  investment  therefore  amounted  to  $27.39  per  acre,  and  the  annual 
expense  was  $19.21  per  acre.  The  plant  is  considered  sufficiently 
large  to  serve  100  acres,  and  on  this  basis  the  investment  is  $19.17 
per  acre,  and  the  annual  expense  $13.44  per  acre.  The  yield  of  70 
acres  planted  in  1904  was  5,225  bushels,  or  74.6  bushels  per  acre. 
The  cost  of  raising  1  bushel  of  rice  was  therefore  26  cents. 

CRANBERKY  IRRIGATION. 

In  cooperation  with  the  Wisconsin  Experiment  Station,  this  Office 
in  1904  worked  to  determine  the  relations  of  frost  to  water  conditions 
in  the  cranberry  marshes  of  Wisconsin.  The  United  States  Weather 
Bureau  has  established  stations  in  the  cranberry-growing  region 
for  the  purpose  of  predicting  frosts,  and  this  Office  is  at  work  to 
determine  the  measures  of  protection  needed  when  frosts  occur. 

The  experiments  of  the  jiast  year  included  treatment  of  the  soil, 
drainage,  and  irrigation.  It  was  found  that  on  land  which  was 
well  sanded  temperatures  remain  much  higlier  during  cold  nights 
than  over  imdrained  sections  of  bogs.  This  was  strikingly  ilius- 
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trated  during  the  month  of  August.  Over  the  undrained  bogs  the 
temperature  went  to  freezing  or  below,  while  on  the  sanded  places  it 
was  nowhere  less  than  34°  above,  as  will  be  seen  by  the  following 
table : 

Temperatures  over  ordinary  boy  and  sanded  plats  during  August, 


Day  of 
month. 

Ordinary 

bog. 

j  Sanded 
!  plats. 

2 . 

0  P' 

32.0 

26.0 

30.5 
30.0 
32.0 

28.5 

°  r. 

43.0 

34.0 

40.0 

37.0 

36.5 

37.0 

8 . 

22 . 

23  _ 

26 . 

30 . 

The  following  table,  giving  hourly  temperatures  on  drained  and 
undrained  bogs  during  the  night  of  August  22-23,  shows  the  effect  of 
drainage  in  preventing  frost: 

Teynperatures  over  drained  and  undrained  bog. 


Hour. 

Drained 

plat. 

Ordinary 

bog. 

9.30  p.  m . 

°F. 

42.0 

39.5 
38.0 

37.5 
36.3 

35.5 
34.0 

op 

33.5 
33.3 

31.5 
30.0 
29.7 

32.5 

38.5 

10.30  p.  m . 

11.30  p.  m . 

12.30  a.  m . 

1.30  a.  m . 

2.30  a.  m . 

4.30  a.  m . 

THiile  sanding  and  draining  tend  to  keep  up  the  temperature  over 
bogs,  the  only  sure  j^rotection  against  frost  is  flooding.  Where  vines 
are  flooded  they  are  apt  to  be  injured  unless  the  water  is  drawn  off 
quickly  when  the  temperature  rises.  Hence  effective  frost  protec¬ 
tion  requires  such  control  of  the  w^ater  supply  as  will  permit  of  the 
quick  flooding  of  vines  when  cold  weather  sets  in  and  the  quick  and 
complete  removal  of  water  when  it  ends.  The  work  of  this  Office  is 
being  directed  to  working  out  the  proper  arrangement  and  size  of 
supply  and  drain  ditches  to  accomplish  this  result. 

The  water  for  flooding  cranberry  marshes  is  secured  principally 
by  storage,  and  this  storage  is  accomplished  chiefly  by  building  dams 
or  dikes  across  the  slope  to  hold  the  water  from  larger  areas  of  marsh 
above.  These  dams  are  usually  constructed  of  peat,  taken  from  the 
adjacent  bog,  and  sand  when  it  can  be  found  within  hauling  distance. 
A  dam  of  this  kind  18  feet  wide  at  the  base,  10  feet  wide  at  the  top, 
and  4.5  feet  high,  was  constructed  at  an  expense  of  $3.05  per  running 
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rod.  This  dam  later  had  a  sand  facing  put  on  it  at  an  expense  of 
a2:)proximately  $2  per  running  rod.  A  part  of  the  peat  used  in  the 
construction  of  the  dam  was  taken  from  the  inside  of  the  reservoir, 
but  it  was  found  that  removing  the  peat  greatly  increased  losses  from 
seepage. 

Idle  slope  of  the  marshes  is  naturally  slight,  and  the  reservoirs 
created  by  building  dikes  across  the  sloj)e  are  shallow,  and  there  are 
great  losses  from  evaporation.  The  loss  from  this  cause  during  June 
and  Jul}^,  1904,  amounted  to  13.82  inches,  or  a  lowering  of  the  water 
level  during  the  season  of  between  1  and  2  feet.  This  large  evapora¬ 
tion  from  a  reservoir  having  an  average  depth  of  not  more  than  2  or 
3  feet  means  the  loss  of  a  very  large  proportion  of  the  total  supply. 
The  growing  of  vegetation  within  the  reservoir  is  considered  by  some 
as  a  protection  against  this  loss,  but  it  is  probable  that  the  water 
given  off  b}^  the  lerees  is  equal  to  that  which  would  be  lost  from  an 
open-water  surface.  Increasing  the  depth  of  reservoirs  decreases  the 
percentage  of  loss  by  evaporation,  but  in  the  sandy  soils  of  this 
region  it  is  apt  to  increase  the  losses  by  seepage.  Some  practical 
method  of  checking  seepage  losses  will  be  of  great  help  to  water  stor¬ 
age  in  the  cranberry  districts. 

IRRIGATION  IN  PORTO  RICO. 

In  the  southern  and  southeastern  portions  of  the  island  of  Porto 
Rico  irrigation  is  necessary  to  the  raising  of  crops,  and  in  many  sec¬ 
tions  irrigation  systems  can  be  installed  at  a  small  outla3^  In  those 
sections  irrigation  Avill  doubtless  soon  become  an  important  factor  in 
agriculture. 

In  the  greater  part  of  the  island  the  rainfall  is  ordinarily  suffi¬ 
cient  for  crops,  but  almost  eveiy  year  there  is  a  j)ei*iod  when  the 
growth  of  crops,  especially  vegetables,  fruits,  and  sugar  cane,  is 
checked  by  lack  of  sufficient  rainfall.  In  cooperation  with  this 
Office  the  Porto  Eico  Experiment  Station  is  testing  irrigation  on 
a  part  of  the  station  farm  at  ^layaguez.  This  farm  had  previously 
been  irrigated,  there  being  remains  of  a  diverting  dam  and  of 
ditches  covering  the  land.  In  1904  experiments  Avere  made  in  the 
irrigation  of  sugar  cane,  grapes,  tomatoes,  eggplant,  celery,  cabbage, 
melons,  and  other  truck  crops.  Ground  has  been  prepared  for  the 
irrigation  of  loAvland  rice.  Thirty  or  forty  acres  Avill  be  irrigated 
when  the  system  is  completed.  Several  sugar  groAvers  on  the  island 
have  signified  a  desire  to  cooperate  in  experiments  in  the  irrigation 
of  sugar  cane,  and  during  the  coming  year  such  experiments  Avill  be 
carried  on. 
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LAWS  AND  INSTITUTIONS  RELATING  TO  IRRIGATION. 

The  stud}^  of  irrigation  from  the  Platte  Eiver  and  its  tributaries, 
from  an  interstate  standpoint  and  as  illustrating  the  operation  of 
laws  affecting  irrigation  and  the  riglits  of  riparian  proprietors  and 
the  institutions  relating  to  irrigation,”  begun  in  1903,  was  completed 
in  1904.  The  rex)ort  of  this  work  is  an  exhaustive  study  of  the  laws 
and  decisions  of  the  States  of  Colorado,  Wyoming,  and  Nebraska.  It 
gives  the  coinj^lete  statement  of  the  rights  to  these  streams  established 
in  these  States. 

The  x^hysical  conditions  Avliich  have  an  influence  on  these  rights 
were  also  studied.  The  general  conclusion  reached  regarding  the 
interstate  feature  of  irrigation  from  the  Platte  is  that  thus  far  the  use 
of  this  stream  in  Colorado  and  Wyoming  has  not  materially  injured 
Nebraska.  On  the  contrary,  continued  irrigation  in  Colorado  has 
brought  about  an  imx^rovement  in  the  conditions  on  the  lower  South 
Platte  in  that  State  by  rendering  the  flow  more  uniform.  This 
imxDroved  condition  is  gradually  j)i’ogTessing  downstream  and  has 
now  reached  nearly  to  the  Colorado-Nebraska  line.  If  this  increase 
in  the  midsummer  flow  of  the  river  due  to  return  seepage  continues 
to  extend  downstream,  in  a  few  years  the  South  Platte  in  Nebraska 
will  furnish  a  better  irrigation  sux^x^iy  than  it  ever  has  before,  and 
irrigation  in  Colorado  will  have  x^i’oven  a  benefit  to  Nebraska  rather 
than  a  detriment.  Conditions  on  the  North  Platte  are  somewhat 
different  from  those  on  the  South  Platte.  The  nature  of  country 
through  which  the  river  flows  is  such  that  very  little  use  has  been 
made  of  the  stream  in  Colorado  and  Wyoming,  and  the  princix3al 
develox^ment  has  been  in  Nebraska.  Tliere  is,  however,  opx^ortunity 
to  divert  the  water  of  the  North  Platte  in  Wyoming  directly  above 
the  Wyoming-Nebraska  line,  and  such  develox^ment  might  injure 
users  in  Nebraska.  The  courts  of  Nebraska  and  Wyoming  have  held 
that  x^rior  rights  should  be  x^rotected  regardless  of  State  lines,  but 
the  holders  of  these  rights  have  now  no  means  of  x^rotection  except 
through  the  courts.  What  is  needed,  therefore,  is  some  executive 
officer  or  commission  with  interstate  powers  through  whom  water 
users  in  one  State  can  secure  protection  against  those  in  another  with¬ 
out  going  to  the  courts. 

The  situation  on  the  Platte  Eiver  was  also  studied  from  the  eco¬ 
nomic  standpoint  by  an  agent  of  this  Office.  The  rex^ort  of  this 
agent  calls  attention  to  the  dangers  of  water  monox^oly  and  the  neces¬ 
sity  for  public  control  of  water.  The  rex^ort  also  calls  attention  to  the 
lack  of  a  harmonious  system  and  the  waste  attending  a  strict  enforce¬ 
ment  of  x^riorities.  For  the  creation  of  a  harmonious  system  which 
would  do  away  with  tliis  waste,  the  rexoort  recommends  the  extension 
of  the  right  of  eminent  domain  in  order  that  early  rights,  the  satis- 


446 


KEPOKT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


faction  of  vrhich  requires  the  -wasteful  use  of  water,  may  be  con¬ 
demned  for  the  sake  of  securing  a  larger  use.  The  report  also  calls 
attention  to  the  need  of  some  administrative  control,  so  that  it  will 
not  be  necessary  to  resort  to  the  courts  eveiw  time  a  controversy  arises. 

Interstate  controversies  have  also  arisen  on  the  Raft  River,  in  Utah 
and  Idaho.  The  courts  of  both  Utah  and  Idaho  are  committed  to  the 
doctrine  that  rights  must  be  enforced  regardless  of  State  lines,  but 
iiere,  as  on  the  Platte  River,  there  is  need  of  interstate  administrative 
control. 

Some  of  the  administrative  features  ofThe  Idaho  law  of  1903  were 
studied  during  1904.  An  agent  of  this  Office  was  appointed  water 
master  on  Raft  River  and  made  this  study  of  the  law  from  the 
standpoint  of  one  charged  with  its  enforcement.  He  found  the  great¬ 
est  drawback  in  his  work  to  be  the  absence  of  proper  measuring  de¬ 
vices.  The  law  provides  for  the  placing  of  such  devices  by  ditch 
owners,  and,  further,  that  in  case  the  ditch  owners  neglect  to  provide 
these  the  water  commissioner  shall  put  them  in  and  collect  the  cost 
from  the  county  commissioners,  who  in  turn  collect  it  from  the  ditch 
owner.  This  course  places  a  large  expense  upon  the  water  commis¬ 
sioner,  and  in  addition  he  must  talm  the  chance  of  having  his  bills 
disallowed  by  the  county  commissioners  for  some  reason  or  other,  so 
that  he  is  obliged  to  carry  this  expense  for  long  periods  and  some¬ 
times  is  unable  to  reimburse  himself.  It  is  recommended  that  the 
law  be  amended  so  as  to  relieve  the  water  commissioner  of  this  burden 
and  yet  leave  him  wdth  power  to  enforce  the  putting  in  of  measuring 
devices. 

Other  unsatisfactory  conditions  were  found  on  Raft  River.  Par¬ 
ties  who  had  been  decreed  definite  volumes  of  water  had  organized  a 
company.  They  did  not  need  all  the  water  decreed  to  them,  and  in 
the  form  of  this  company  had  disposed  of  it  to  others  who  were  not 
parties  to  the  decree.  In  this  way  the  law  requiring  that  water  not 
needed  b}^  those  to  whom  it  Avas  decreed  be  turned  down  the  stream  is 
being  eA^aded.  Either  the  laAv  should  be  enforced  or  should  be 
amended  in  such  a  way  as  to  promote  economical  use  rather  than 
encourage  Avaste.  On  another  section  of  this  same  stream  parties 
Avere  AAUxsting  AAniter  in  the  sagebrush  to  keep  it  from  floAving  down 
to  loAver  users  in  order  that  those  Avasting  the  Avater  might  maintain 
their  rights  to  the  full  quantity.  Such  Avaste  is  contrary  to  laAv,  but 
the  present  system  of  Avater  rights  seems  to  encourage,  if  not  actual 
Avaste,  a  Avasteful  use  in  order  that  Avater-right  holders  may  maintain 
their  rights  to  large  supplies. 

In  certain  irrigation  districts  in  California  studies  Avere  made  for 
the  purpose  of  Avorking  out  a  sj^stem  of  distributing  Avater  belonging 
to  the  districts  among  those  entitled  to  it.  As  a  first  step  in  Avorking 
out  such  systems,  records  of  the  quantities  of  Avater  delivered  to 


IRRIGATION  AND  DRAINAGE  INVESTIGATIONS. 


447 


the  users  were  ke]:)t  during  1904  by  the  agent  of  this  Office,  and  on  his 
recommendation  the  districts  have  adopted  a  system  for  keeping  rec¬ 
ords  of  the  flow  of  water  distributed  to  each  user  and  the  time  during 
which  tlie  water  is  used.  The  California  district  law  provides  that 
the  water  be  distributed  ‘‘  ratably  to  each  landoAvner  upon  the  basis 
of  the  ratio  which  the  last  assessment  of  such  owner  for  district  pur¬ 
poses  within  said  district  bears  to  the  whole  sum  assessed  upon  the 
district.'’  It  is  not  at  all  likeh”  that  such  a  system  can  be  followed 
and  it  is  recommended  in  the  report  on  the  Modesto  and  Turlock  dis¬ 
tricts  that  this  law  be  put  to  the  test  now  while  not  enough  land  is 
watered  to  make  a  heavy  demand  on  the  water  suppty.  If  the  law 
can  not  be  enforced,  it  should  be  amended  before  serious  difficulty  has 
arisen.  lYater  is  now  distributed  in  these  districts  on  a  time  schedule 
based  on  the  acreage  irrigated. 

The  organization  of  the  farmers  under  different  laterals  for  con¬ 
trolling  the  water  belonging  to  them  is  also  recommended.  Such 
local  management  of  laterals  or  branch  canals  has  proved  very 
satisfactory  in  some  sections  of  this  and  other  countries,  and  it  is 
believed  that  much  good  may  be  accomplished  by  its  general  adop¬ 
tion. 

The  laws  of  the  several  States  creating  the  office  of  State  engineer 
have  been  studied  and  data  have  been  collected  for  the  preparation 
of  a  report  showing  the  operation  of  these  laws  and  comparing  their 
efficiency. 

Large  diversions  from  the  streams  of  Louisiana  and  Texas  for  rice 
irrigation  have  called  attention  to  the  inadequacy  of  the  water  laws 
of  these  States,  and  an  agent  of  this  Office  has  been  for  two  years 
past  studying  the  systems  of  these  States  for  the  purpose  of  recom¬ 
mending  necessary  changes  in  their  laws.  The  report  of  this  work 
is  now  in  i^reparation. 

DRAINAGE  INVESTIGATIONS. 

SCOPE  OF  THE  WORK. 

In  recognition  of  the  importance  of  the  drainage  work  of  this 
Office,  Congress  at  its  last  session  changed  the  title  from  Irrigation 
Investigations  ”  to  “  Irrigation  and  Drainage  Investigations.”  The 
need  of  this  added  work  on  drainage  is  shown  by  the  fact  that  there 
are  in  the  humid  sections  of  this  country  probably  100,000,000  acres 
of  land  too  wet  for  profitable  cultivation,  while  probably  one-half 
of  the  land  now  cultivated  Avould  be  more  productive  if  pro]3erly 
drained.  In  addition,  large  areas  in  the  arid  region  have  become  too 
wet  or  too  strongly  alkaline  for  crop  production,  due  to  leakage  from 
canals  and  excessive  use  of  water  in  irrigation.  The  reclamation  of 
these  wet  lands  in  both  the  humid  and  arid  sections  depends  upon  the 
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adoption  of  correct  methods  of  drainage,  and  their  drainage  within 
the  limits  of  profitable  cost  requires  that  the  correct  methods  be 
arrived  at  by  investigations  rather  than  through  costly  failures. 

The  drainage  work  of  this  Office  consists  of  the  employment  of 
drainage  engineers  of  large  experience,  who  spend  their  time  in  work¬ 
ing  out  the  best  methods  of  drainage  and  in  making  the  knowledge 
gained  by  them  available  for  the  owners  of  wet  lands,  through  per¬ 
sonal  advice  and  the  publication  of  practical  bulletins.  This  work 
includes  the  questions  relating  to  the  drainage  of  individual  farms 
as  well  as  those  relating  to  the  larger  projects  requiring  the  united 
action  of  many  farmers. 

The  investigations  of  the  year  with  respect  to  the  kind  of  work  pur¬ 
sued  may  be  classified  as  follows: 

(1)  An  examination  of  some  of  the  irrigated  lands  of  Utah,  for 
which  drainage  is  urgentl}^  needed  and  concerning  which  plans  and 
advice  were  given. 

(2)  Experimental  work  in  Cache  County,  Utah,  in  cooperation  wnth 
the  farmers  and  the  State  station,  this  being  the  first  work  of  the  kind 
attenii^ted  by  this  Office. 

(3)  The  measurement  and  recording  of  the  fluctuation  of  ground 
water  in  representative  irrigated  sections  wdiere  drainage  is  required. 

(4)  The  examination  of  large  drainage  projects  in  the  Middle  West, 
in  company  with  engineers,  county  boards,  and  interested  landown¬ 
ers,  followed  by  reports  and  reconnnendations  regarding  the  best 
plans. 

(5)  Collecting  and  classifying  field  data  upon  the  construction  of 
levees  for  the  protection  of  river-bottom  lands  and  their  ditching  and 
draining  by  pumps:  the  construction  and  use  of  automatic  sluice 
gates :  the  protection  of  level  lands  from  high  water ;  the  construction, 
duty,  and  oj^eration  of  land  dredges  for  excavating  new  drainage 
ditches  and  repairing  and  cleaning  out  old  ones,  and  the  cost  and 
behavior  of  drainage  ditches  of  various  sizes  and  materials. 

(G)  The  examination  of  a  portion  of  the  State  of  Indiana  with  ref¬ 
erence  to  the  older  S3^stems  of  tile  drainage,  which  in  some  instances  are 
being  reconstructed.  The  purpose  was  to  ascertain  how  the  work  was 
originally  done  and  ’  its  effects  upon  the  land,  Avhy  and  in  what 
respects  the  changes  now  going  on  are  being  made,  the  cost  of  the 
same,  and  the  advantages  which  the  farmers  expect  to  gain  by  recon¬ 
struction. 

The  projects  in  the  Middle  West  which  have  been  examined  upon 
request  are  districts  which  the  promoters  desire  to  organize  in 
accordance  with  the  laws  of  the  respective  States.  Preliminary  plans 
are  important  in  all  such  cases  and  require  careful  consideration. 
The  following  projects  liaA^e  been  made  the  subject  of  personal 
examination  and  report : 
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Coon  River  district,  Buena  Vista  County,  Iowa :  IVaterslied  to  be 
provided  for,  128,000  acres;  area  of  land  directly  alfected,  25,000 
acres;  estimated  cost,  $150,000. 

Soldier  River  improvement,  Harrison  County,  Iowa :  Area  bene¬ 
fited,  32,640  acres;  estimated  cost,  $111,000. 

Burt  County  district,  Nebraska:  Area  benefited,  42,906  acres;  esti¬ 
mated  cost,  $98,000. 

Nemaha  River  improvement,  Richardson  County,  Nebr. :  Area  of 
watershed  to  be  provided  for,  1,000,000  acres;  land  affected  by  the 
drainage,  30,000  acres;  estimated  cost,  $205,000. 

Clay  and  Yankton  counties  drainage  imi)rovement.  South  Dakota: 
Area  affected,  70,000  acres;  estimated  cost,  $224,000. 

Dancy  drainage  district.  Marathon  and  Portage  counties,  Wis. : 
Area  affected,  32,000  acres;  estimated  cost,  $192,000. 

These  drainage  projects  present  a  variety  of  problems,  each  one 
differing  from  the  others  in  many  essential  particulars.  The  ulti¬ 
mate  object  of  the  work  in  every  case  is  to  devise  and  recommend  a 
plan  which,  when  carried  out  in  full,  will  so  drain  the  land  as  to  fit 
it  for  the  production  of  the  crops  to  which  the  soil  and  climate  are 
adapted. 

A  ])reliminary  examination  of  a  portion  of  the  Everglades  in  Dade 
County,  Fla.,  was  made  in  conjunction  with  the  Bureau  of  Plant 
Industry.  It  is  thought  that  the  Everglade  soil  can  be  made  profit¬ 
able  for  growing  subtropical  fruits  if  it  can  be  sufficiently  drained. 

No  attempt  will  be  made  to  give  here  complete  results  of  the  wmrk 
of  the  season  of  1904,  but  that  done  in  certain  localities  will  be  de¬ 
scribed  in  detail,  illustrating  the  general  lines  along  which  Avork  is. 
being  done. 

THE  ARID  REGION. 

In  the  humid  sections  of  this  country  drainage  is  employed  ta 
remoA'e  Avater  coming  from  rainfall  or  overfloAved  streams,  and  the 
question  is,  hoAv  best  to  remove  or  keep  off  this  surface  Avater.  In 
the  arid  region  tire  problem  is  entirely  diferent.  There  the  surplus 
water  comes  from  ditches  by  seepage  or  from  oA^erAvatered  landSy 
usually  from  the  lands  needing  drainage.  This  Avater  does  not  come, 
on  the  surface,  but  rises  from  beloAV,  the  plane  of  saturation  gradually 
rising  until  Avater  is  so  near  the  surface  as  to  kill  A^egetation,  or 
perhaps  actually  stand  on  the  surface.  This  rising  ground  Avater 
usually  brings  Avith  it  the  soluble  salts  of  tire  soil,  AAdrich  are  deposited 
on  or  near  the  surface  as  the  Avater  evaporates.  Drainage  in  the  irri¬ 
gated  sections  has,  therefore,  the  double  ]Aurpose  of  removing  surplus. 
Avater  and  preA^enting  the  harmful  accumulation  of  alkali.  It  serves: 
the  further  purpose  of  making  it  possible  to  Avash  out  alkali  Avhere 
it  has  already  accumulated. 

H.  Doc.  421,  58-3 - 29 
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KEEPING  EECOEDS  OF  THE  RISE  OF  GROUND  WATER. 

In  the  arid  region  the  water  which  ruins  lands  and  should  be  re¬ 
moved  drainage  comes  from  below.  Its  approach  is,  therefore, 
usually  unnoticed  until  crops  begin  to  suffer.  This  rise  of  ground 
Avater  can  easily  be  detected  by  the  aid  of  test  Avells  put  down  in 
various  parts  of  irrigated  fields,  and  such  Avells  have  been  put  down 
in  a  number  of  irrigated  sections.  In  these  wells  the  water  rises  to 
the  same  height  as  the  plane  of  saturation  in  the  soil,  so  that  a  meas¬ 
urement  from  the  surface  of  the  ground  to  the  surface  of  the  water  in 
the  Avell  at  any  time  Avill  show  how  far  the  ground  Avater  is  below  the 
surface.  The  rate  of  the  rise  of  water  in  these  wells  furnishes  data 
for  computing  the  quantity  of  av ater  which  must  be  remoA^ed  by  drain¬ 
age  in  order  to  keep  the  ground  Avater  at  any  desired  distance  beloAV 
the  surface.  Such  well  records  are  being  kept  at  Fresno,  Cal. ;  Sunny- 
side,  Wasli. ;  Billings,  Mont. ;  Keno,  iSTe  v". ;  Logan  and  other  points  in 
Utah.  The  distance  to  the  surface  of  the  Avater  in  these  Avells  is 
measured  once  a  Aveek  or  oftener.  The  records  of  these  measure¬ 
ments  show  the  rate  of  rise  of  the  ground  Avater  throughout  the  irri¬ 
gating  season.  It  is  estimated  that  Avater  Avhich  should  be  remoA^ed 
from  saturated  soil  to  restore  it  to  proper  condition  for  plant  growth 
is  30  per  cent  of  the  vmlume  of  the  saturated  soil.  That  is,  if  it  is 
desired  to  loAver  the  ground  water  12  inches,  it  will  be  necessary  to 
remove  water  to  cover  the  area  drained  to  a  depth  of  3.6  inches,  or  30 
per  cent  of  12  inches.  The  aA^erage  daily  rise  of  ground  water  in  the 
Fresno  district  for  March  17  to  June  2,  Avhen  the  ground  Avater  began 
to  fall,  is  shoAvn  in  the  following  table.  The  last  line  of  the  table 
shoAvs  the  depth  of  water  Avhich  it  wmuld  be  necessary  to  remoA'e  daily 
in  order  to  prevent  this  rise  of  the  ground  Avater. 


Fluctuation  of  water  table  at  Fresno,  Cal.,  March  17  to  June  2,  lOOlf. 


Mar.  17 
to  Apr.  3 
(17  days). 

Apr.  3  to 
May  5 
(32  days). 

May  5  to 
June  2 
(28  days). 

Well  No.  1; 

Total  rise  . . . . . . . . . . 

Inches. 

12.0 

.705 

Inches. 

11.0 

Inches. 

4.25 

Average  daily  rise . . . 

.343 

.152 

Well  No.  2: 

Total  rise  . . . . . . . . . . 

11.0 

5.0 

5.50 

Avei’age  daily  rise . . . . . . . . . . 

.647 

.156 

.196 

Well  No.  1!: 

Total  rise  .  .  ..  _ 

11.50 

2.50 

7.0 
.  250 

Average  daily  rise . . . . . - 

.676 

.078 

Well  No.  4: 

Total  rise . . . . . 

11.75 

10. 75 

.000 

Average  daily  rise . . . . . . . 

.691 

.335 

.000 

Well  No.  5: 

Total  rise _ _ _ _ _ _ _ _ 

12.0 

9.50 

1.50 

Average  daily  rise . . . . - 

.  705 

.297 

.037 

Well  No.  6: 

Total  rise  . . . . . . . - 

34. 50 

12.75 

a  1.50 

Average  daily  rise . .  . . . . . . 

2.029 

.398 

a. 037 

Well  No.  7: 

Total  rise . - _ _ _ - _ _ 

Average  daily  rise . .  . .  . . — 

6.50 

.382 

12. 50 
.291 

6.50 

.233 

Average  daily  rise  ..  ..  . 

.832 

.  271 

.113 

30  pel’  cent  average  daily  rise  drainage  .  _  . . . . 

.249 

.081 

.034 

Fan. 
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The  following  table  shows  the  fall  of  the  gTOund-water  level  after 
June  2 : 


Fluctuation  of  water  table  at  Fresno,  Cat.,  from  June  2  to  September  1,  IDO//. 


.Tunc  2 
to  ,T  uly  7 
(3:jdays). 

July  7 
to  Aug.  4 
(28  days). 

Aug.  4 
to  Sept.  1 
(26  days). 

Well  No.  1: 

Inches. 

Inches. 

Inches. 

Total  fall  .  .  . . . . 

1. 75 

8.50 

13.0 

Average  daily  fall . . . 

.  om 

.305 

.500 

Well  No.  2: 

Tnt.'i.l  fn.ll  _ 

19. 50 

Average  dai  ly  fall  .  _ 

.  550 

Well  No.  8: 

Total  fall  _ 

20. 50_ 

Average  daily  fall  _ _ 

.  585 

Well  No.  4: 

Total  fall  -  _ _ _ 

13.  75 

7.0 

Avera.ge  daily  fall  _ 

.  393 

.250 

Well  No.  5: 

Total  fall  -  _ _ _ 

9.50 

7.25 

14.  75 

Average  daily  fall . 

.271 

.  259 

.567 

Well  No.  G: 

Totalfall.  -  . - . - . 

.  75 

4.  75 

9. 75 

Average  daily  fall . . . 

.002 

.170 

.357 

Well  No.  7: 

Total  fall  . - . . . 

5.0 

.  75 

11. 75 

Average  daily  fall . . . 

.143 

.026 

.  457 

Average  daily  fall . . . . 

.283 

.144 

.267 

Water  was  turned  into  irrigation  canals  the  first  week  in  January 
and  turned  out  the  second  week  in  September. 

The  rise  of  the  soil- water  level  is  shown  graphically  in  figure  1, 
The  average  dail}^  rise  from  March  17  to  April  3  was  0.832  foot, 
and  in  order  to  prevent  this  rise  it  would  bo  necessary  to  remove 
by  drainage  0.249  inch  in  depth  from  the  land  per  day,  or  6.4  cubic 
feet  per  second  for  each  square  mile  of  territory  drained.  From 
April  3  to  May  5  the  average  daily  rise  was  0.271  inch,  and  it  would 
be  necessary  to  remove  0.081  inch  per  day  in  order  to  prevent  the 
rise  of  the  ground  water.  From  May  5  to  June  2  there  was  a  daily 
rise  of  0.113  inch,  and  it  would  be  necessary  to  remove  0.034  inch  to 
prevent  the  rise.  The  plans  submitted  for  the  drainage  of  this 
area  provided  for  the  removal  of  enough  water  to  cover  the  land 
to  a  depth  of  0.093  inch  per  day.  This  would  ]iot  entirely  prevent 
the  rise  of  the  water  during  the  month  of  March,  but  is  more  than 
sufficient  to  overcome  the  rise  for  the  remainder  of  the  season  and 
would  soon  overcome  the  rise  of  ^larch. 

The  soil  in  the  Fresno  district  is  so  open  that  the  water  would 
readily  reach  the  drains  if  they  were  provided,  with  the  exception 
of  areas  where  hardpan  is  found.  In  ordinary  years  drainage  will 
not  ])c  required  after  June  10,  as  the  water  then  begins  to  decline 
and  reaches  the  bottoms  of  the  8-foot  Avells  in  September.  In  view 
of  these  conditions,  drainage  by  pumping  is  practicable,  since  pumps 
Avill  need  to  be  operated  only  during  a  short  time.  This  system  can 
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be  used  for  the  relief  of  one  or  more  farms  in  case  a  general  system 
is  not  adopted.  A  single  well  in  which  drains  from  one  or  more 


farms  empty  may  be  pumped  by  the  owners.  Adjoining  lands 
would  be  benefited  by  such  work,  and  without  some  district  organi- 
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zation  these  lands  could  not  be  made  to  contribute  to  the  expense  of 
pumping. 

Similar  well  measurements  were  made  on  the  Nevada  Experiment 
Station  farm  at  Eeno.  These  measurements,  as  platted,  are  shown  in 
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figure  2.  The  line  across  the  diagram  shows  the  fluctuations  of  the 
ground-water  level,  and  the  small  black  areas  at  the  toj)  of  the  dia¬ 
gram  show  the  dates  when  water  was  applied  to  the  field  where  the 


Fig.  2.— Diagram  showing  influence  of  irrigation  on  the  soil-water  level  at  the  experiment  station  farm  at  Reno,  Nev.,  in  1903  and  1904. 
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Avell  is  located.  Tlie  diagram  does  not  show  the  dates  of  irrigation 
on  surrounding  lands,  but  water  was  used  continuously  on  these 
lands  from  May  to  September.  The  diagram  shows  that  there  was  a 
general  rise  in  the  ground-water  level  from  May  to  September,  due  to 
irrigation  in  the  region  of  the  experiment  station  farm,  and  that 
there  were  local  rises  on  the  plat  where  the  well  was  located  in 
response  to  each  irrigation  of  this  field.  The  most  imj^ortant  fea¬ 
ture  brought  out  by  these  measurements  is  the  rapid  fall  of  the 
ground  water  v^hen  irrigation  ceases.  Previous  measurements  show 
that  the  average  quantity  of  water  used  in  this  section  is  enough 
to  cover  the  land  to  a  depth  of  7  feet.  The  subsoil  in  this  region 
is  composed  of  bowlders,  and  there  is  a  heavy  slope  toward  the  river. 
These  conditions  account  for  the  fact  that  such  large  quantities  of 
water  can  be  used  without  detrimental  results.  The  same  condi¬ 
tions,  however,  make  it  necessary  to  use  large  quantities  of  water, 
since  the  water  used  so  quickly  goes  down  be3mnd  the  reach  of  plant 
roots.  During  the  irrigating  season  of  1904  the  ground  water  rose 
15  feet.  If  this  land  had  an  impervious  subsoil  wdthin  a  few  feet 
of  the  surface,  the  prevention  of  swamping  would  require  the  re¬ 
moval  by  drainage  of  water  enough  to  cover  the  land  to  a  depth  of 
4.5  feet.  This  rise  occurred  during  the  period  of  one  hundred  days, 
and  to  remove  this  water  b}^  drainage  would  have  required  ditches 
with  a  capacity  of  14.5  cubic  feet  per  second  for  each  square  mile 
of  territory. 

UTAH. 

There  is  scarcely  an  irrigated  valley  in  the  State  of  Utah  which 
has  been  cultivated  for  a  term  of  years  in  v.diich  some  of  the  best  land 
has  not  become  too  wet  for  cultivation.  Therefore  the  cooperative 
arrangements  between  this  Office  and  the  Utah  Experiment  Station 
include  drainage  as  well  as  irrigation  investigations.  The  work 
has  included  the  examination  of  typical  valleys  where  the  damage 
has  been  greatest  and  experiments  in  drainage  in  the  Cache  Yalley, 
in  tlie  immediate  neighborhood  of  the  Utah  Experiment  Station. 

One  of  the  sections  which  is  in  most  urgent  need  of  drainage  is 
the  Virgin  River  Valley  in  the  vicinity  of  St.  George.  A  tract  of 
land  in  this  vicinity  Vv’as  examined  in  June,  1904,  to  determine  what 
was  needed  for  its  reclamation.  This  tract  was  originally  a  lake 
bed,  and  when  irrigated  it  became  the  most  productive  land  in  the 
Virgin  River  Valley.  The  map  of  this  tract  (fig.  3)  shovrs  that 
the  canal  passes  on  three  sides  of  it.  The  water  applied  to  the  land 
flows  from  this  canal  toward  the  center  of  the  tract,  resulting  in  a 
concentration  of  waste  water  in  the  lower  levels  to  such  an  extent 
that  the  soil  is  filled  with  water  and  the  surface  is  so  highly  charged 
with  alkali  that  much  of  it  is  useless.  A  drainage  ditch  has  been 
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opened  and  lateral  ditclies  receiving  waste  water  from  irrigation 
discliai'ge  into  this,  but  all  attempts  thus  far  made  to  drain  this 
tract  have  proved  unsuccessful.  Ditches  3  and  4  feet  deep  failed 
to  drain  the  land  quite  near  to  them.  Water  flows  from  the  ditches, 
yet  the  soil  contiguous  to  them  is  wet  and  alkali  is  found  on  the 
surface  where  there  is  no  water.  A  rim  of  productive  land  borders 
the  tract,  but  much  of  the  interior  is  abandoned.  The  soil  is  a 
heterogeneous  mass,  without  horizontal  stratification,  and  for  this 


reason  surplus  water  goes  downward  rather  than  horizontally  until 
it  strikes  an  impervious  material,  after  which  it  flows  toward  the 
lower  levels  and  fills  up  the  subsoil  in  those  places.  This  accounts 
in  part  for  the  presence  of  water  near  drainage  ditches.  This  con¬ 
dition  is  especially  noticeable  where  land  has  considerable  slope,  as 
lias  this  tract.  The  plan  of  drainage  outlined  on  the  map  is  merely 
an  improvement  on  Avork  already  begun.  It  provides  for  enlarging 
the  main  drainage  ditches,  which  Avere  already  properly  located,  and 
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for  placing  the  excavated  earth  back  from  the  ditch  banks  to  lessen 
the  liability  to  caving.  The  field  ditches  are  to  be  located  across 
the  greatest  slope,  as  indicated  on  the  map.  Each  of  the  field  drains 
will  intercept  a  2:)ortion  of  soil  water  coming  from  the  higher  lands 
and  conduct  it  to  the  outlet  ditches.  Lumber  is  the  best  material 
for  drains  in  this  section  and  is  practically  the  only  available 
material.  The  land  is  so  wet  that  it  would  be  difficult  to  lj:eep  tile 
in  line  without  lumber  as  a  foundation,  Avhile  box  drains  are  in 
sections  sufficiently  long  to  keep  in  line  even  in  very  wet  soil.  These 
drains  are  boxes  with  one  side  open,  made  of  boards  inches  thick. 
Crosspieces  on  the  open  side  hold  the  opposite  sides  in  place.  These 
boxes  are  placed  in  the  ditch  with  the  open  side  down  and  the 
sections  are  joined  closely  together.  The  water  will  enter  the  drains 
from  the  bottom  and  fiow  along  the  earth  floors.  Field  drains  80 
rods  long  ma}^  be  made  with  sides  of  6-inch  board  and  top  of  8-inch 
board,  the  crosspieces  being  4  feet  apart. 

Conditions  in  Emery  County  in  the  vicinity  of  Huntington  were 
also  examined.  Xo  lands  in  Utah  visited  by  the  agents  of  this 
Office  were  in  worse  condition  than  those  in  the  vicinity  of  Hunt¬ 
ington,  and  other  parts  of  this  same  county  were  said  to  be  in  very 
much  the  same  condition.  Many  acres  of  land  formerly  produc¬ 
tive  Vv^ere  entirely  destitute  of  vegetation,  while  other  lands  pro¬ 
duced  only  inferior  crops.  This  condition  is  constantly  encroaching 
upon  the  productive  fields.  The  people  are  desperate  and  realize 
that  they  must  reclaim  their  lands  or  abandon  them.  Here,  as  in 
the  vicinity  of  St.  George,  box  drains  will  be  found  most  practi¬ 
cable.  Lumber  can  be  more  easily  secured  than  any  other  material, 
while  the  mushy  condition  of  the  soil  will  not  permit  the  use  of  tile. 
The  recommendations  for  this  section  include  the  construction  of 
open  ditches  for  outlets  and  main  laterals  and  the  use  of  box  drains 
in  the  fields.  More  care  in  irrigating  and  better  cultivation  were 
also  recommended.  In  this  section  alkali  conditions  are  extremely 
l)ad.  The  drains  recommended  would  j^revent  further  spread  of 
alkali,  but  were  not  considered  as  a  method  of  removing  alkali 
already  accumulated  in  the  soil.  It  is  believed,  however,  that  pro¬ 
viding  ample  drains  will  lead  to  the  washing  out  of  a  large  part  of 
the  alkali  and  restore  the  lands  to  productivity. 

In  Cache  Valley  large  areas  of  lands  have  also  become  swamped, 
but  here  there  is  no  trouble  from  alkali.  The  land  rises  from  the 
streams  in  a  series  of  benches,  the  lower  lands  being  underlaid  with 
clay  and  the  higher  lands  with  gravel.  Only  the  higher  benches 
liave  escaped  injury  from  excessive  use  of  water.  The  water  from 
these  higher  levels  comes  to  the  surface  on  the  successive  benches 
below.  It  is  found,  however,  that  this  water  does  not  seep  through 
the  soil,  but  flows  through  holes  varying  from  the  size  of  a  straw  to 
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4  or  5  inches  in  diameter.  The  water  flowing  in  such  channels  finds 
a  break  in  the  covering  and  comes  to  the  surface,  producing  wet 
spots.  Some  of  these  sj^ots  A^ery  close  to  drains  are  not  relieved  by 
these  drains,  showing  that  there  is  little  seepage  through  the  soil. 
The  causes  of  this  peculiar  condition  have  not  been  determined,  but 
it  is  considered  probable  that  the  clay  subsoil  is  not  uniform,  but 
contains  basins  Avhere  the  Avater  flowing  through  these  holes  accu¬ 
mulates.  If  this  be  true,  each  Avet  spot  Avill  require  a  treatment  pecul¬ 
iar  to  itself.  It  is  estimated  that  in  some  places  this  Avater  moving 
through  the  soil  floAvs  at  the  rate  of  1  mile  in  thirty-six  hours.  A 
large  number  of  wells  haA^e  been  put  doAvn  in  this  section  to  obtain 
a  more  accurate  knoAvledge  of  subsoil  conditions,  and  a  record  of 
changes  in  the  ground-water  level  is  being  kept.  Cooperative  ar¬ 
rangements  haA^e  been  made  Avith  seA^eral  farmers,  under  Avhich  this 
Department  and  the  Utah  Experiment  Station  furnish  the  tile  and 
the  farmers  do  the  Vvmrk.  The  farmers  agree  to  do  this  Avork  as 
directed  by  the  agents  of  this  Office  and  to  plant  crops  and  irrigate 
and  cultiA^ate  the  land  as  directed.  These  experiments  liaA^e  not  been 
continued  long  enough  to  obtain  conclusiA^e  results,  but  the  condition 
of  the  farms  where  the  experiments  are  being  conducted  is  rapidly 
improving,  and  it  is  belieA^ed  that  the  system  adopted  will  prove 
satisfactory.  These  experiments,  if  successful,  will  demonstrate  to 
landowners  in  this  vicinity  the  methods  Avhich  should  be  used  to 
improA^e  the  condition  of  their  lands. 

Work  similar  to  that  done  in  Utah  is  being  carried  on  in  Nevada, 
Washington,  Montana,  and  other  parts  of  the  arid  region. 

HUMID  SECTIONS. 

The  drainage  work  of  this  Office  in  the  humid  sections  has  been 
principally  along  the  larger  streams  Avhich  are  subject  to  floods 
Avhich  OA-^erflow  the  bottom  lands.  The  conditions  in  districts  need¬ 
ing  drainage  along  the  Missouri  River  in  South  Dakota,  loAva,  and 
Nebraska  hav^e  been  examined  and  achdce  giA^en  regarding  their 
drainage.  Similar  Avork  has  been  done  along  the  Mississippi  and 
Illinois  riA^ers  in  Illinois  and  along  the  Wabash  River  in  Indiana. 
The  reclamation  of  these  bottom  lands  in  most  cases  requires  the 
construction  of  leA^ees,  as  well  as  the  excavation  of  drains  and  some 
])roAlsion  for  removing  Avater  from  the  lands  inclosed  in  the  leA^ees. 
During  1904  an  agent  of  this  Office  made  a  study  of  a  large  number 
of  these  leveed  districts  along  the  Illinois  RiA^er.  A  description  of 
the  conditions  found  there  Avill  serA^e  to  illustrate  the  Avork  in  the 
reclamation  of  such  lands. 

During  May  and  June  of  1904  an  iiwestigation  Avas  made  of  the 
drainage  conditions  of  the  Illinois  River  bottom  lands  extending 
from  Peoria  to  the  mouth  of  the  river.  These  bottom  lands  vary 


458 


EEPOET  OF  OFFICE  OF  EXPEKIMENT  STATIONS* 


from  1  to  3  miles  in  width.  The  river  has  been  improved  for  navi¬ 
gation  purposes  by  means  of  locks  and  dams.  There  are  three  of 
these  structures  on  this  section,  the  object  being  to  maintain  a  navi¬ 
gable  channel  throughout  the  low-water  period.  During  the  period 
covered  by  gauge  readings,  the  maximum  yearly  floods  have  oc¬ 
curred  from  March  to  July,  that  of  1904  occurring  the  latter  part 
of  March,  while  the  next  highest  recorded  on  the  Havana  gauge 
occurred  late  in  July  of  1902. 

The  river  bank  is  approximately  12  feet  above  low  water.  Back 
from  this  the  surface  falls  from  1  to  4  feet,  and  in  places  there  are 
old  channels  and  sloughs  which  are  much  lov/er.  These  bottom  lands, 
except  occasional  sand  ridges,  have  a  gray  alluvial  soil,  becoming 
black  when  mixed  with  vegetable  matter,  are  covered  with  a  heavy 
timber  growth,  and  furnish  some  pasturage  in  the  late  smnmer  and 
fall  months.  Mdien  cultivated,  the  higher  parts  of  the  bottoms 
yield  crops  about  two  years  out  of  three,  but  the  lower  parts  are 
flooded  so  frequently  that  it  is  not  profitable  to  cultivate  them.  All 
of  these  bottom  lands,  when  sufficiently  drained  and  properly  culti¬ 
vated,  produce  large  crops  of  corn  and  wdieat.  On  account  of  the 
sliglit  fall  in  the  river,  the  level  surface  of  the  bottoms  and  their 
slight  elevation  above  low  water,  the  reclamation  of  these  lands  is 
expensive  and  often  difficult. 

Xear  Pekin,  Havana,  and  Beardstown,  organizations  have  been 
formed  under  the  provisions  of  the  State  levee  and  drainage  laws  and 
attempts  made  to  reclaim  tracts  of  tliis  land  by  means  of  levees  and 
pumps.  The  Pekin-La  Marsh  levee  and  drainage  district  lies  across 
the  river  from  Pekin,  covering  an  area  of  2,500  acres,  and  is  protected 
on  all  sides  by  levees,  except  about  I4  miles  on  the  northwest,  where 
the  blufl  forms  the  back  line  of  the  district. 

An  organization  was  effected  in  1889  and  work  was  completed  in 
1890.  The  Peoria  and  Pekin  Union  Eailway  grade  was  used  for  1| 
miles  as  a  levee  on  the  northwest  side  from  the  river  to  the  bluff’  and 
5  miles  of  new"  levee  w-as  constructed  along  the  river  bank  and  up  La 
Marsh  Creek  to  the  bluff.  This  levee  w"as  constructed  with  scrapers. 
It  has  a  14  to  1  slope  on  the  river  side  and  1  to  1  slope  on  the  inside, 
with  a  3-foot  top.  The  foundation  for  the  embanlvment  w"as  not  pre¬ 
pared  in  any  Avay,  stumps  and  logs  being  left,  and  in  some  instances 
trees  w^ere  not  even  cut,  and  earth  for  construction  was  taken  from 
both  sides  in  such  a  manner  as  to  leave  a  large  continuous  ditch  on 
the  inside.  The  company  ow"ning  the  section  of  railw"ay  track  used  as 
a  levee  filled  in  a  trestle  and  raised  its  track,  burying  old  timbers  and 
ties  in  both  cases.  The  drainage  ditches  w-ere  constructed  w-ith 
scrapers.  The  pumping  plant  w"as  located  at  the  upstream  corner  of 
the  district  and  a  4-foot  outiet  for  low"-w"ater  drainage  w"as  made  at  the 
dow"nstream  corner  of  the  district.  The  only  hill  water  flow-ing  into 
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the  district  is  that  which  falls  on  the  slope  of  the  blufT  which  forms 
the  back  line  of  the  district.  The  present  pumping  plant  consists 
of  a  Menge  pump  Avitli  two  wheels,  which  operates  against  a  maxi¬ 
mum  head  of  15  feet. 

The  district  was  flooded  in  1892  from  a  break  in  the  railway  grade, 
caused  by  the  water  seeping  along  the  old  ties  until  it  carried  the 
levee  away.  During  March,  190-1,  the  water  ran  over  the  lower  part 
of  the  river  levee  and  also  over  the  railway  grade,  causing  a  break  at 
each  of  these  places.  After  the  district  was  flooded  great  damage 
Avas  done  to  the  levee  by  AvaA^e  action  on  the  inside.  It  is  now 
acknoAvledged  Iw  those  interested  in  the  district  that  the  original  cross 
section  of  the  leA^ee  Avas  too  small,  that  it  Avas  poor  practice  to  build 


Fig.  4.— Map  of  drainage  district  along  Illinois  River. 


the  IcA^ee  Avithout  first  preparing  the  foundation  to  preA^ent  seepage, 
to  use  baulks  wuth  old  timber  running  across  them,  and  to  have  borroAV 
pits  on  the  inside.  The  drainage  system  would  liaA^e  been  more  efii- 
cient  if  the  ditches  had  been  made  Avith  a  dredge  and  the  pumping 
plant  located  at  the  doAvnstream  corner  of  the  district. 

The  Lacey  leA^ee  and  drainage  district,  upon  Avhich  Avork  Avas  begun 
in  1897,  lies  across  the  river  from  HaAuina.  It  covers  an  area  of  5,180 
acres  and  is  protected  by  9.5  miles  of  leA^ee,  7  miles  being  iieAV  leA^ee 
and  2.5  miles  on  the  north  side  an  old,  unused  raihvay  grade.  The 
bluft'  forms  the  back  line  of  the  district  for  a  distance  of  1  mile.  (Tig. 
4.)  The  riA^er  part  of  the  leA^ee  Avas  built  on  the  ridge  Avhich  marks  the 
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river  bank  in  ordinary  high  water.  It  has  a  2  to  1  slope  on  the  out¬ 
side  and  a  1  to  1  slope  on  the  inside,  with  an  8-foot  top.  It  varies  in 
height  from  6  to  13  feet,  with  an  average  of  8.1  feet.  The  founda¬ 
tion  Avas  prepared  by  clearing,  grubbing,  and  thoroughly  ploAving  the 
entire  width  of  the  base  of  the  embankment,  one  short  section  having 
a  4-foot  muck  ditch  under  it.  The  Avork  Avas  done  Avith  scrapers,  the 
earth  all  being  taken  from  the  outside,  a  10-foot  berm  being  left  be- 
lAveen  the  borroAV  pit  and  the  toe  of  the  slope.  The  district  is 
drained  by  a  system  of  dredge  ditches,  which  are  6  feet  deep  but  have 
no  fall.  The  pumping  plant  is  located  near  the  middle  of  the  riA^er 
leA^ee  and  consists  of  tAvo  high-speed  engines,  tAvo  horizontal  hre-tube 
boilers,  and  tAvo  horizontal  centrifugal  pumps  Avith  20-inch  discharge 
l^ipes. 

This  district  has  not  been  successfully  reclaimed  because  the  levee 
Avas  not  built  high  enough.  The  top  Avas  sup]30sed  to  be  20  feet  above 
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Fig.  5.— Diagram  showing  form  of  levees  along  Illinois  River  when  constructed  and  as  they  now 

exist. 

low  water.  In  1902  the  river  rose  to  19.2  feet,  and  tlie  water  ran 
oA^er  the  old  raihvay  grade,  Avhich  served  as  the  north  levee  and 
Hooded  the  district.  In  March,  1904,  the  river  rose  to  19.9  feet,  the 
Avater  ran  over  the  low  places  in  the  leA^ee,  and  a  break  in  the  railway 
grade  Avas  caused  by  a  Avave  Avhich  came  from  a  break  in  an  old  levee 
on  Spoon  Eiver.  After  the  district  Avas  flooded  there  Avere  very  high 
Avinds,  which  greatly  injured  the  levee  by  Avave  action  on  both  inside 
and  outside  AAdiere  not  protected  by  timber.  (Fig.  5.) 

The  Coal  Creek  levee  and  drainage  district  lies  across  the  river  from 
BeardstoAvn,  including  an  area  of  7,000  acres,  and  was  organized  in 
189G.  The  Chicago,  Burlington  and  Quincy  Kaihvay  grade  is  used 
as  a  leA^ee  from  the  riAW  to  the  bluff  on  the  east  side.  Six  miles  of 
neAv  levee  Avas  built  on  the  south  and  Avest  side,  it  not  being  necessary 
to  leA^ee  against  the  riA^er  Avater  on  the  north  side.  With  the  exception 
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of  a  short  section  at  the  north  end  of  the  west  levee,  it  was  constructed 
with  a  dipper  dredge.  The  levee  was  raised  to  3  feet  above  the  1844 
high-water  mark.  It  has  a  3  to  1  slope  on  the  outside  and  a  2  to  1 
slope  on  the  inside,  but  with  no  specified  width  of  top.  The  founda¬ 
tion  and  the  land  used  for  the  borrow  pit  were  cleared,  the  stumps 
d3mamited  and  pulled,  and  roots  taken  out  to  a  depth  of  3  feet.  The 
earth  was  all  taken  from  the  outside,  a  20-foot  berm  being  left  be¬ 
tween  the  edge  of  the  borrow  pit  and  the  toe  of  the  slope. 

The  district  has  not  been  flooded  b}"  river  water  since  the  comple¬ 
tion  of  the  levee,  and  in  that  respect  it  is  a  success.  The  great  dilli- 
culty  experienced  in  the  reclamation  comes  from  the  hill  water.  The 
streams  which  flow  out  of  the  bluff  flow  over  the  waste  bank  and  flood 
the  land  within  the  district  in  such  quantities  that  the  pumping 
plant  can  not  handle  the  water.  For  this  reason  the  interior  drain¬ 
age  system  has  nevev  been  completed.  During  high  water  there 
is  a  great  deal  of  seepage  through  the  railway  grade  and  some  through 
the  district  levee.  It  is  thought  that  if  there  had  been  a  muck  ditch 
under  the  levee  there  would  have  been  no  seepage,  as  the  water 
does  not  go  through  the  embankment,  but  through  the  top  3  feet 
of  the  original  earth,  which  contains  a  great  deal  of  vegetable  matter. 

LEVEE  CONSTRUCTION. 

The  material  of  the  low  land  bordering  on  the  Illinois  Eiver  is 
excellent  for  levee  construction,  as  its  texture  prevents  water  per¬ 
colating  through  it.  A  levee  of  this  material  when  overtopped  by 
a  flood  jdelds  very  slowly  to  the  action  of  the  water  and  only  a  small 
crevasse  is  formed.  Only  one  crevasse  Avas  observed  AAdiich  was 
deeper  than  the  original  ground  surface,  and  a  number  of  places 
Avere  obserA^ed  Avhere  the  Avater  had  run  over  the  top  for  seA^eral 
dsijs  Avithout  producing  any  eroding  effect.  Wave  action  is  the 
cause  of  the  greatest  injury  to  levees  made  of  this  material.  Where 
the  leA^ee  is  exposed  to  an  expanse  of  open  Avater  during  a  high  Avind 
the  AvaA^es  undercut  the  embankment  at  the  surface  of  the  Avater  and 
the  OA'erhanging  material  falls  into  the  AA^ater  and  is  rapidly  broken 
up  and  carried  away,  AAdiile  the  material  aboA’e  retains  a  ATudical  posi¬ 
tion.  Where  a  leA^ee  is  made  of  a  sand}^  material  the  sand  Avill  not 
be  dissolved,  but  Avill  be  rolled  bade  by  the  action  of  the  Avater,  so 
that  the  overhanging  mass  aauII  not  assume  a  A^ertical  form,  but  Avill 
be  continually  sliding  doAvn'to  the  Avater’s  edge.  Consequently  Avave 
action  is  to  some  extent  retarded  by  the  material  from  above  the  Avater 
line,  and  the  slope  is  gradual!}"  flattened. 

A  leA^ee  foundation  should  be  cleared  of  all  vegetable  matter  and 
thoroughly  ploAA^ed,  and  a  muck  ditcli  should  be  dug  and  refilled  Avith 
good  material.  It  should  be  from  2  to  4  feet  in  A\"idth  and  of  suffi- 
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cient  depth  to  cut  through  all  vegetable  matter  or  sand  strata  which 
are  found  near  the  surface. 

The  proper  cross  section  for  a  levee  depends  upon  the  material  of 
which  it  is  constructed  and  the  length  of  time  it  will  be  subjected  to 
the  flood.  The  conclusion  deduced  from  all  observations  so  far  made 
is  that  the  standard  slope  for  the  river  side  of  a  levee  should  be  3  to  1 
in  all  classes  of  material.  This  slope  is  flat  enough  to  be  easily  con¬ 
structed,  is  readily  kept  clear  of  weeds  and  bushes  by  the  use  of  the 
mowing  machine,  does  not  slide  when  tramj^ed  over  by  stock  in  wet 
weather,  is  not  difficult  to  set  in  grass,  and  offers  greater  resistance 
to  the  action  of  the  waves  than  steeper  slopes.  The  inside  slope 
should  vary  from  2  to  1  in  the  best  material,  to  5  to  1  in  the  light 
sandy  material.  The  better  construction  would  be  to  make  the  inner 
slope  3  to  1  in  the  best  material,  and  in  the  lighter  material,  Vvdiere 
the  levee  is  over  8  feet  in  height,  to  reenforce  the  inner  slope  with 
a  banquette,  the  top  of  which  should  be  kept  at  8  feet  below  the  top 
of  the  levee.  The  width  and  slope  of  the  banquette  will  depend  upon 
the  material  used  and  the  height  of  the  levee,  but  under  ordinary 
conditions  the  top  width  of  the  banquette  should  be  from  20  to  30 
feet.  Six  feet  is  a  sufficient  width  on  top  for  levees  of  the  above 
cross  section. 

To  prevent  the  levee  from  being  overtopped  by  waves,  the  crown 
should  not  be  less  than  3  feet  above  the  highest  known  stage  of  water. 
The  crowm  should  be  brought  to  an  apex  by  topping  the  above- 
described  cross  section  with  1  foot  of  earth.  This  lessens  the  risk  of 
injury  by  such  animals  as  moles  and  muskrats,  which  burrow  near 
the  surface  through  the  levee,  and  also  furnishes  a  supply  of  earth  for 
repairs  in  case  of  an  emergency. 

In  constructing  a  levee  the  earth  should  all  be  taken  from  the  out¬ 
side,  a  berm  of  not  less  than  10  feet  being  left  between  the  foot  of  the 
embankment  and  the  borrow  pit,  and  the  slope  of  the  first  10  feet  of 
the  borrow  pit  should  be  not  steeper  than  that  of  the  levee.  There  are 
materials  in  some  localities  where  it  would  be  necessary  to  leave  a 
wider  berm  or  continue  the  levee  slope  to  a  much  greater  distance 
beyond  the  foot  of  the  levee.  Ditches  and  borrow  pits  on  the  inside 
of  the  levee  are  extremel}^  objectionable,  and  in  case  it  is  necessary  to 
borrow  from  the  inside,  earth  should  be  obtained  from  a  long  dis¬ 
tance,  and  in  all  cases  deep  pits  should  be  avoided. 

lYeeds  and  bushes  should  not  be  permitted  to  grovv'  on  levees.  The 
weeds  die  and  blow  over,  loosening  the  surface;  bushes  and  small 
Irees  kill  the  grass  by  shading  the  ground  and  their  roots  loosen  the 
surface.  The  injurious  effect  of  wave  action  is  greatly  increased  by 
the  presence  of  bushes  and  weeds,  as  their  roots  break  the  surface 
and  cause  erosion  to  begin.  Large  trees  should  not  be  permitted  to 
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grow  near,  as  their  roots  will  penetrate  the  base  of  the  levee,  giving 
an  opportunity  for  seepage,  and  when  the  tree  is  cut  or  dies  it  will 
decay,  leaving  large  oi)enings,  which  may  cause  crevasses.  To  pre¬ 
vent  wave  action  the  slopes  should  be  set  in  redtop,  bluegrass,  or 
Bermuda  grass.  A  strip  of  small,  thick  timber  should  be  ivcpt 
between  the  levee  and  any  open  water  from  which  waves  can  strike 
the  levee.  During  a  storm  a  levee  can  be  ])rotected  from  wave  action 
by  placing  at  the  surface  of  the  water  sacks  filled  with  sand,  brusli, 
cornstalks,  lumber  and  straw,  held  in  position  by  stakes  and  wire. 

The  grade  line  of  the  crown  should  be  carefully  inspected  for  at 
least  two  years  after  construction,  especially  where  old  channels  and 
sloughs  hat^e  been  crossed,  as  settlement  is  liable  to  lower  the  top 
below  the  elevation  which  is  necessary  to  insure  protection  during 
extreme  floods. 

Toads  on  the  top  of  levees  in  a  general  'way  are  objectionable, 
as  low  places  are  formed  by  ruts  and  chuck  holes,  and  the  edges  of 
the  crown  are  cut  off  by  the  wheels.  If  a  levee  is  constructed  with  an 
additional  top  width  for  road  purposes,  and  low  places  are  promptly 
filled,  the  road  would  not  be  an  injury  to  it.  A  better  location  for 
a  road  is  on  top  of  a  banquette,  'vvhich  may  be  constructed  on  the  inner 
slope.  Fences  should  not  be  built  on  the  slopes  paralleling  the  levee, 
and  the}^  are  objectionable  on  the  crown.  Where  it  is  practicable 
to  keep  the  slopes  free  from  weeds  and  long  grass  by  mowing,  that 
method  should  be  used.  Where  mowing  is  imj)racticable,  the  levee 
should  be  pastured,  stock  being  kept  off  wdien  the  frost  is  coming 
out  of  the  ground  and  during  dry,  hot  weather,  when  there  is  danger 
of  injuring  the  sod  by  close  grazing.  The  flatter  the  slopes  the  less 
injury  will  be  done  to  the  surface  by  tramping.  Some  trails  wdll 
be  made  on  the  levee  and  some  injury  done  to  steep  slopes,  but  usually 
the  sod  becomes  tougher  and  the  surface  firmer  where  pastured. 
The  pastured  levee  will  also  be  in  better  condition  to  resist  the  eroding 
force  of  the  water  than  the  one  which  is  abandoned  to  weeds  and 
brush.  During  flood  periods  a  patrol  is  necessary  to  seek  out  and 
strengthen  v’eak  places.  ]\Iany  crevasses  originate  from  very  small 
beginnings,  and  can  be  prevented  if  taken  in  time. 

The  lands  along  the  Illinois  Eiver  Tange  in  price  from  $5  to  $G0 
per  acre,  the  lower  value  being  for  the  land  Avhich  floods  every  year 
and  will  furnish  no  valuable  timber.  The  higher  price  is  that  at 
which  owners  hold  high  land,  which  overflows  only  at  times  of  ex¬ 
treme  high  water. 

During  the  lo'w-water  years  of  the  nineties  large  yields  of  corn 
and  wheat  were  grown  on  such  lands  as  were  then  reclaimed  and  its 
price  advanced  to  $60  per  acre.  Had  they  been  successful!}^  protected 
from  the  water  during  the  floods  of  1002  and  1004  the  value  of  these 
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lands  would  have  been  greatly  increased,  as  uplands,  which  are  not 
as  productive,  are  now^  valued  at  $125  to  $150  per  acre.  The  follow¬ 
ing  estimate  of  the  cost  of  reclaiming  these  lands  is  based  on  condi¬ 
tions  in  the  Lacey  district. 


Estimated  cost  of  reclamation  per  acre. 


Original  cost _ $5.  00 

Cost  of  clearing _ 15.  00 

Buildings  and  improvements _ 10.  00 

Levee  assessment _ 14.  00 

Additional  levee  assessment  which  would  have  been  necessary 
to  have  constructed  the  levee  to  a  sufficient  height  and 
cross  section  to  withstand  the  flood  waters _ 10.  00 


Total  cost _ _  54.  00 


Annual  expense. 


Interest  on  first  cost,  at  0  per  cent _ .$3.  24 

Taxes,  insurance,  and  repairs _  1.  00 

Pumping  tax _  1.  00 


Total  _  5.24 

Average  annual  rental _  7.  50 

Annual  net  profits _  2.  26 


The  productive  possibilities  of  these  lands  are  now  being  appreci¬ 
ated,  and  renewed  interest  and  activity  is  being  taken  in  the  work  of 
their  reclamation.  The  problems  to  be  dealt  with  and  the  nature  of 
the  work  necessaiy  to  be  done  is  being  better  understood  by  the  land- 
owner,  so  that  more  profitable  results  will  doubtless  be  obtained  in 
the  future  than  have  been  realized  in  the  past. 

MACHINERY  FOR  LAYING  TILE  BRAINS. 

Experiments  with  machinery  for  digging  trenches  for  tile  drains 
were  carried  on  in  cooperation  with  the  loAva  State  Agricultural  Col¬ 
lege  under  the  direction  of  Prof.  C.  J.  Zintheo.  The  machines  experi¬ 
mented  Avith  consisted  of  a  cutting  Avheel  and  a  boiler  and  engine  used 
both  for  traction  and  operating  the  cutting  Avheel.  Tavo  vieAvs  of  this 
machine  are  shoAvn  in  Plate  XXIII.  The  experiment  Avas  made 
on  a  farm  of  480  acres,  320  acres  of  Avhich  needed  drainage.  It  Avas 
found  necessary  to  make  an  open  ditch  3  feet  8  inches  deep  to  care  for 
the  water  coming  from  the  higher  lands.  This  Avas  done  Avith  teams 
and  scrapers  at  a  contract  price  of  $9  per  100  running  feet,  or  9  cents 
per  foot.  This  ditch  Avas  3,050  feet  long,  making  a  total  cost  of 
$328.50.  This  Avork  cost  the  contractor  $282.50,  or  7.7  cents  per  run¬ 
ning  foot,  leaAung  him  a  profit  of  $40. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  XXlll. 


Fig.  1.— Machine  Digging  Ditches  for  Tile  Drains,  Side  View. 


Fig.  2.— Machine  Digging  Ditches  for  Tile  Drains,  Rear  View. 
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Plate  XXIV. 


Fig.  1.— Laying  Tile  in  Trench. 


Fig.  2.— Distributing  Tile. 


V 


An.  Rpt.  Office  of  Experiment  Stations,  1904.  PLATE  XXV. 


Fig.  1.— Tanks  Used  in  Testing  the  Effect  of  Different  Quantities  of  Water 
Used  in  Irrigation  on  the  Growth  of  Crops. 


Fig.  2.— Effect  on  the  Growth  of  Barley  of  Applying  Different  Quantities  of 

Water. 
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The  machine  experimented  Avith  was  used  to  dig  the  other  ditches 
for  this  farm.  It  requires  tAAm  men  to  rim  the  ditcher,  one  to  hre 
and  keep  up  steam,  and  the  other  to  run  the  excavating  Avheel  and  see 
that  it  cuts  the  ditch  true  to  grade.  When  the  Avork  is  going  properly 
a  third  man  is  required  to  lay  the  tile  and  coA^er  them  sufficiently  to 
hold  them  in  place.  (PI.  XXIV.)  The  folloAving  table  gives  the  cost 
j)er  day  for  running  this  machine,  including  attendance  and  fuel: 

Cost  of  operating  ditching  machine  per  day. 


2  men,  at  $1.75  per  day,  with  board,  at  $3  per  week _ $4.  3G 

Superintending  leA’eling,  putting  in  grade  stakes,  inspecting 

Avork,  etc _ _ _ _ _  2.  00 

Laying  and  covering  tile _  2.  54 

1,310  pounds  of  coal,  at  $3.50  per  ton  delivered _  2.  30 

Water  for  boiler _  1.  08 

Oil  _  .15 


Total  cost  per  day _  12.  43 


The  folloAving  table  gives  various  items  as  to  the  Avork  done  and  its 
cost: 


Data  regarding  work  done. 


8-incb  tile  laid _ feet 3,  4,50 

6-incb  tile  laid _ _ : _ do _  1,000 

4-incb  tile  laid _ do _  4,  270 


Total  tile  laid _ do _  8,  720 

Total  length  of  ditch  dug  by  machine _ do _  8,  ,520 

Total  length  of  ditch  dug  by  hand _ do 200 

Average  depth  of  digging _ do _ 

Average  distance  dug  per  day _ do _  725 

Best  day’s  digging _ do _  1,  000 

Average  cost  per  rod  digging  ditch  and  laying  tile__cents__  28.  25 
Total  cost  of  digging  8,720  feet,  or  529  rods _ $149.  44 


The  estimated  cost  of  doing  this  same  Avork  by  hand  is  shoAvn  in 
the  folloAving  table : 

Estimated  cost  of  digging  ditches  by  hand. 


210  rods  for  8-iiich  tile,  at  45  cents _ $94.  50 

60  rods  for  6-inch  tile,  at  40  cents _  24.  00 

259  rods  for  4-inch  tile,  at  30  cents _  77.  70 


Total  cost  for  hand  digging _ 196.  20 

Difference  in  faAmr  of  machine  digging _  46.  76 

Difference  in  favor  of  machine  digging,  per  rod _  .  09 


Besides  the  loAver  cost  there  is  the  advantage  of  a  saving  in  time 
or  in  the  number  of  men  employed.  This  Avork  required  three  men 
and  a  machine  for  11.75  days.  It  Avould  take  three  men  29.4  days 
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to  do  the  same  work  by  hand.  Where  help  is  scarce,  as  it  is  in  Iowa,  a 
saving  of  time  is  quite  an  advantage.  The  operation  of  the  machine 
required  skill  even  under  the  best  conditions,  and  on  very  wet  lands 
the  machine  will  not  work  at  all.  This  machine  is  not,  therefore, 
recommended  for  the  farmer  unless  he  has  a  great  deal  of  ditching  to 
do,  but  contractors  for  this  class  of  work  would  probably  find  it  a 
good  investment,  as  they  could  employ  men  who  are  trained  in  the 
operation  of  the  m.achine  and  keep  the  machine  and  men  employed  a 
good  part  of  the  time. 

eOOPEEATIVE  WORK. 

The  AYork  outlined  in  the  preceding  pages  has  been  carried  on  in 
part  under  the  direction  of  members  of  the  regular  force  and  in 
part  by  scientists  connected  with  a  number  of  colleges  and  experiment 
stations.  The  following  is  an  outline  of  the  organization  under 
which  the  work  was  carried  on  in  1904 : 

Prof.  S.  Fortier,  with  headquarters  at  the  University  of  California 
at  Berkeley,  has  had  charge  of  all  work  in  that  State.  The  uni¬ 
versity  and  the  State  experiment  station  have  aided  in  the  work  of 
this  Office  in  the  following  manner:  By  giving  a  headquarters  office 
free  of  rent;  by  aiding  in  the  testing  of  pumps  in  the  mechanical 
laboratory;  by  making  free  of  cost  a  large  number  of  water  analyses; 
by  aiding  in  a  study  of  the  effects  of  irrigation  on  the  quality  of 
fruits  and  vegetables.  Professor  Fortier  was  assisted  by  Prof.  J.  N". 
Le  Conte  and  Prof.  E.  J.  Wickson,  of  the  State  University,  and 
Mr.  Frank  Adams  and  Mr.  A.  J.  Turner,  of  this  Office. 

In  Nevada  we  have  cooj^erated  Avith  the  State  experiment  station 
under  a  special  State  appropriation,  the  work  being  under  the  direc¬ 
tion  of  Prof.  Gordon  H.  True,  of  the  State  station. 

In  Oregon  the  field  Avork  Avas  carried  on  under  the  direction  of 
Director  James  Withy  combe,  of  the  State  station,  with  Prof.  F.  L. 
Kent,  as  assistant. 

In  Washington  field  Avork  was  carried  on  under  the  direction  of 
Prof.  O.  L.  Waller,  of  the  State  station,  with  Albert  L.  Smith,  as 
assistant. 

In  Idaho,  Mr.  W.  F.  Bartlett,  of  this  Office,  was  detailed  for  field 
work  in  cooperation  with  the  State  engineer’s  office. 

In  Utah  field  Avork  was  under  the  direction  of  Director  J.  A.  Widt- 
soe,  of  the  Utah  Experiment  Station,  Avith  Prof.  W.  W.  McLaughlin, 
as  assistant. 

Plate  XXV,  figures  1  and  2,  shoAvs  some  of  the  Avori?:  being  done 
Avith  crops  groAvn  in  tanks  to  shoAV  the  effect  of  the  aj)plication  of 
different  quantities  of  Avater  and  the  rate  of  loss  by  evaporation  from 
soils  and  from  the  leaves  of  plants. 

In  Montana  field  work  Avas  carried  on  under  the  direction  of 
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Director  F.  Linlield,  of  tlie  State  experiment  station,  with  Prof. 
J.  S.  Baker,  as  assistant. 

In  Colorado  field  work  was  carried  on  in  ]3art  by  Mr.  A.  E.  lYriglit, 
of  this  Office,  and  in  part  under  the  direction  of  Prof.  L.  G.  Car- 
]>enter,  director  of  the  State  experiment  station,  with  Mr.  S.  L.  Booth- 
royd  and  ^Ir.  P.  J.  Preston  as  field  assistants. 

In  Nebraska  field  work  was  under  the  direction  of  Prof.  O.  V.  P. 
Stout,  of  the  State  University. 

In  Kansas  field  Avork  was  carried  on  at  Garden  City  under  the 
direction  of  Mr.  A.  E.  Mright  and  Mr.  A.  B.  Collins,  of  this  Office, 
and  at  Hays  under  the  direction  of  Mr.  J.  G.  Haney,  of  the  State 
exjieriment  station. 

In  Louisiana  field  vrork  was  carried  on  by  Prof.  W.  B.  Gregory 
and  Prof,  ^dorton  A.  Aldrich,  of  Tulane  University. 

In  XeAA^  ISIexico  field  Avork  was  under  the  direction  of  Prof.  J.  J. 
Vernon,  of  the  State  experiment  station. 

In  Arkansas  the  Avork  AA^as  in  part  under  the  direction  of  Director 
AV.  Go  Vincenheller,  of  the  State  experiment  station,  and  in  part  done 
by  C.  E.  Tait,  of  this  Office. 

In  Indiana  field  AAmrk  in  drainage  Avas  under  the  direction  of  Prof. 
M~.  D.  Pence,  of  Purdue  UniA^ersity,  assisted  by  Mr.  K.  B.  Duncan. 

In  lovra  field  Avork  in  drainage  and  the  testing  of  drainage  and 
pumping  machinery  AA^as  under  the  direction  of  Prof.  C.  J.  Zintheo. 

In  M^isconsin  field  AAmrk  was  under  the  direction  of  Prof.  A.  K, 
AAhiitson;  in  New  Jerse}^,  under  the  direction  of  Prof.  E.  B.  A^oor- 
hees ;  in  Porto  Rico,  under  the  direction  of  D.  Vh  May,  special  agent 
in  charge  of  the  experiment  station,  and  in  Hawaii,  under  the  direc¬ 
tion  of  Jared  G.  Smith,  special  agent  in  charge  of  the  experiment 
station. 

Reports  of  cooperatiAn  iuAnstigations  have  not  been  receiA^ed  from 
Hawaii,  Montana,  Colorado,  and  Nebraska. 

IREIGATION  AKB  DRAINAGE  PUBLICATIONS. 

During  the  year  ended  June  30,  1904,  there  were  issued  5  bulletins, 
1  Farmers’  Bulletin,  2  circulars,  1  Yearbook  article,  and  an  article  for 
the  annual  report  of  the  Office.  There  Avere  also  submitted  for  pub¬ 
lication,  but  not  actually  printed,  5  bulletins  and  1  special  pamphlet 
for  use  at  the  St.  Louis  Exposition.  SeA^eral  separates  hain  been 
reprinted,  and  a  second  edition  of  a  large  bulletin  has  been  issued. 
The  neAA"  matter  published  contains  TIT  pages  and  the  second  edition 
330  pages. 

Tlie  bulletins  actually  issued  during  the  year  AAnre  as  folloAA^s : 

Egyptian  Irrigation,  by  Clarence  T.  .Johnston,  Assistant  Chief  of  Irrigation 

Investigations,  Office  of  Experiment  Stations.  (Bulletin  No.  1.30,  pp.  100,  pis. 

24,  figs.  9.) 
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This  is  a  study  of  the  irrigation  laws  and  practices  in  Egypt,  made 
witli  special  reference  to  suggestions  for  improvements  in  American 
irrigation. 

Plans  of  Structures  in  Use  on  Iri-igation  Canals  in  the  United  States,  prepared 
under  the  direction  of  Ehvood  Mead,  Chief  of  Irrigation  Investigations,  Office 
of  Experiment  Stations.  (Bulletin  No.  131,  pp.  51,  pis.  22.) 

This  is  an  album  of  plans  for  irrigation  structures,  designed  by 
leading  irrigation  engineers  of  the  West,  made  from  drawings  exhib¬ 
ited  at  Paris  in  1900  and  at  Buffalo  in  1901. 

Report  of  Irrigation  Investigations  for  1902,  under  the  direction  of  Ehvood 
Mead,  Chief  of  Irrigation  Investigations,  Office  of  Experiment  Stations,  con¬ 
taining  the  following  reports  :  Irrigation  in  the  Mountain  Water  District  of 
Salt  Lake  County,  Utah,  by  E.  R.  Morgan  ;  The  Use  of  Water  from  the  Wood 
Rivers,  Idaho,  hy  J.  D.  Stannard ;  Irrigation  Investigations  on  Sand  Creek, 
Albany  Countj^  Wyo.,  by  B.  P.  Fleming ;  Irrigation  in  lYashington,  by  O.  L. 
Waller ;  Irrigation  Investigations  in  Montana,  by  Samuel  Fortier ;  Irrigation 
Systems  on  Stony  Creek,  Cal.,  by  W.  T.  Clarke  and  C.  W.  Landis  ;  Irrigation 
ill  the  Black  Hills,  S.  Dak.,  by  A.  B.  Crane ;  Rice  Irrigation  in  Louisiana  and 
Texas,  by  Frank  Bond ;  Third  Progress  Report  on  Silt  Measurements,  by  J.  C. 
Nagle ;  Irrigation  Experiments  at  the  Missouri  Experiment  Station,  by  H.  J. 
Waters  ;  Irrigation  in  Wisconsin  in  1902,  by  A.  R.  Whitson ;  Irrigation  Inves¬ 
tigations  in  New  Jersey,  1902,  by  E.  B.  Yoorhees  ;  LTse  of  Pumps  for  Irriga¬ 
tion  in  Hawaii,  by  Jared  G.  Smith.  (Bulletin  No.  133,  pp.  265,  pis.  12, 
figs.  16.) 

This  bulletin  gives  the  results  of  the  fourth  season’s  investigations 
of  the  problems  of  irrigation,  the  results  obtained  in  similar  investi¬ 
gations  in  previous  years  being  reported  in  Bulletins  86,  104,  and  119 
of  this  Office. 

Storage  of  Water  on  Cache  la  Poudre  and  Big  Thompson  Rivers,  by  C.  E.  Tait, 
Assistant  in  Irrigation  Investigations,  Office  of  Experiment  Stations.  (Bulle¬ 
tin  No.  134,  pp.  100,  T)ls.  5,  figs.  10.) 

Tlie  reservoirs  built  for  the  storage  of  the  winter  and  flood  dis¬ 
charges  of  these  two  streams  are  described,  and  some  of  the  results  of 
the  use  of  stored  water  are  also  given. 

The  Acquirement  of  lYater  Rights  in  the  Arkansas  Yalley,  Colorado,  by  J.  S. 
Gi’eene,  ex-State  engineer  of  Colorado.  (Bulletin  No.  140,  pp.  83,  pi.  1,  fig.  1.) 

This  bulletin  discusses  the  laws  of  the  State  governing  the  acquire¬ 
ment  of  rights  in  relation  to  the  physical  conditions  of  the  valley; 
the  organization  of  canal  companies  and  the  contracts  and  agree¬ 
ments  under  ivhich  they  dispose  of  ivater,  in  relation  to  physical  con¬ 
ditions,  State  laws,  and  the  prosperity  of  farmers  and  canal  builders, 
and  the  judicial  and  administrative  customs  and  institutions  of  the 
State  as  they  affect  the  agricultural  industry  of  the  valley  and  the 
State  as  a  whole.  This  bulletin  is  intended  primarily  for  the  benefit 
of  intending  investors  and  settlers.  It  gives  them  a  knowledge  of  the 
conditions  which  shoidcl  be  looked  into  before  investments  are  made 
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and  points  out  the  sources  of  tlie  desired  information.  It  is  also  a 
study  of  the  laws  and  institutions  of  the  State  from  the  standpoint 
of  their  effect  upon  the  prosperity  of  the  State,  by  one  who  has  had 
a  large  part  in  developing  the  SA^stem  under  consideration  and  is 
deeply  interested  in  the  future  of  the  State. 

Drainage  of  Farm  Lands,  by  C.  G.  Elliott,  Drainage  Expert,  Irrigation  Investi¬ 
gations,  Odiee  of  Experiment  Stations.  (Farmers’  Bulletin  No.  187,  i)p.  40, 
figs.  10.^ 

This  bulletin  gives  practical  directions  for  laying  out  drains,  dig¬ 
ging  trenches,  laying  tiles,  and  caring  for  drains.  It  gives  also  direc¬ 
tions  to  enable  farmers  to  determine  what  kinds  of  drains  to  make, 
how  large  to  make  them,  and  the  cost. 

Supplemental  Report  on  Drainage  in  the  Fresno  District,  California,  by  C.  G. 
Elliott,  Agent  and  Expert,  Irrigation  Investigations,  Office  of  Experiment 
Stations.  (Circular  No.  57,  pp.  5.) 

A  report  on  drainage  plans  for  the  district  around  Fresno,  Cal., 
was  published  last  year.  This  circular  gives  additional  data  on  the 
rise  and  fall  of  the  ground-tvater  level  during  the  year,  to  be  used  as 
a  basis  for  computing  the  capacity  of  drains  to  be  supplied. 

Irrigation  in  the  Valley  of  Lost  River,  Idaho,  by  Albert  Eugene  Wright,  Agent 
and  Expert,  Irrigation  Investigations,  Office  of  Experiment  Stations.  (Cir* 
cular  No.  58,  pp.  24.) 

Lost  Liver,  Idaho,  sinks  in  the  sands  of  its  bed  and  rises  again 
below.  Mr.  AVright  made  a  series  of  measurements  to  determine  the 
losses  of  water  from  the  river  and  the  effects  of  diversions  above  the 
sinks  on  the  flow  of  the  river  below.  This  report  contains  the  result 
of  his  observations  and  measurements. 

Review  of  Irrigation  Investigations  for  1903,  by  Elwood  Mead,  Chief  of  Irriga¬ 
tion  Investigations,  Office  of  Experiment  Stations.  Pp.  iv,  4G9-502,  pis.  G. 
(Reprint  from  Annual  Report  of  Office  of  Experiment  Stations  for  1903.) 

This  is  a  report  of  the  work  of  this  Office  for  the  year  ended  June 
30,  1903,  telling  what  tvork  was  carried  on  and  the  localities  where  it 
was  done. 

Preparing  Land  for  Irrigation,  bj^  R.  P.  Teele.  I’p.  12,  pis.  2,  figs.  5.  (Reprint 
from  Yearbook,  1903.) 

This  is  a  brief  article  on  methods  of  clearing  and  leveling  land,  lay¬ 
ing  out  ditches,  and  applying  water,  based  on  Bulletin  No.  145,  re¬ 
ferred  to  hereafter. 

The  following  publications  were  prepared  and  submitted  for  pub¬ 
lication  but  not  actually  printed  before  the  end  of  the  fiscal  year. 
They  have  since  been  issued  : 

Irrigation  in  Northern  Italy,  Part  I,  hy  Elwood  Mead,  Chief  of  Irrigation  In¬ 
vestigations.  (Bulletin  No.  144,  pp.  100,  pis.  17,  figs.  14.) 
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Doctor  Mead  spent  the  summer  of  1903  in  Italy  studjdng  the  sys¬ 
tems  of  administration  of  streams,  construction  of  irrigation  works, 
methods  of  operating  canals,  and  agricultural  practices.  This  bulle¬ 
tin  is  a  partial  report  of  his  observations.  It  describes  the  irrigation 
works  of  Lombardy  and  Piedmont,  the  system  of  agriculture  fol¬ 
lowed,  the  laws  under  which  works  are  built  and  managed,  and  the 
laws  and  customs  under  which  they  are  maintained  and  the  water 
distributed  to  farmers.  Cooperation  in  ditch  management  has  gone 
much  further  in  Italy  than  in  the  United  States.  The  benefits  de¬ 
rived  from  this  are  among  the  most  important  things  brought  out  by 
this  bidletin.  Public  control  of  the  use  of  streams  is  also  more  com¬ 
plete  in  Italy  than  in  the  United  States,  the  Government  maintaining 
a  board  which  determines  the  feasibility  of  proposed  ditch  projects 
and  the  likelihood  of  interference  with  existing  rights. 

Preparing  Land  for  Irrigation  and  Methods  of  Applying  Water.  (Bulletin  No. 

145,  pp.  84,  pis.  7,  figs.  33.) 

Each  year  tens  of  thousands  of  farmers  begin  irrigation.  Most  of 
them  come  from  sections  where  irrigation  is  not  practiced,  and  they 
are  therefore  entirely  unfamiliar  with  methods  of  irrigation  farming. 
This  bulletin  is  prepared  especially  for  such  farmers.  It  deals  with 
methods  of  removing  sagebrush,  leveling  land,  applying  water,  and 
the  preparation  of  the  land  for  the  difi'erent  systems  of  putting  on 
water.  The  conditions  governing  the  choice  of  a  method  of  irrigat¬ 
ing  are  discussed,  and  comparative  statements  of  cost  are  given. 
There  are  many  things  about  irrigation  farming  which  can  be  learned 
by  experience  only,  but  this  bulletin  Avill  be  of  great  help  to  beginners 
by  giving  them  the  results  of  the  experience  of  others.  It  is  fully 
illustrated  from  drawings  and  photographs  of  the  implements  and 
structures  used  and  methods  employed. 

Current  Wheels:  Their  Use  in  Lifting  Water  for  Irrigation.  (Bulletin  No.  146, 

pp.  38,  pis.  4,  figs.  21.) 

Current  wheels  are  often  the  cheapest  means  of  raising  small  vol¬ 
umes  of  water  short  distances  where  much  larger  volumes  are  flowing 
by.  A  v/heel  can  lift  only  a  small  percentage  of  the  water  passing  it, 
and  the  cost  of  construction  increases  so  rapidly  with  increased  size 
that  the  large  wheels  necessary  for  high  lifts  can  not  be  profitably 
built,  but  there  are  many  places  along  streams  and  the  upper  sections 
of  canals  where  enough  water  for  a  small  area  can  be  lifted  a  few  feet 
with  almost  no  cash  outlay  and  without  injury  to  lower  users  except 
for  the  small  quantity  of  water  taken.  Bulletin  Xo.  146  gives  illus¬ 
trations  of  a  number  of  wheels  which  are  in  use,  with  statements  as  to 
the  material  required,  the  cost  of  construction,  and  the  area  served. 
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IVitli  the  drawings  and  data  given  in  this  bulletin  any  farmer  having 
ordinary  tools  should  be  able  to  construct  a  current  wheel. 

Report  on  Drainage  Investigations  in  1003,  by  C.  G.  Elliott,  Drainage  Expert, 

Irrigation  Investigations,  Ollice  of  Experiment  Stations.  (lUilletin  No.  147, 

pp.  02,  pis.  5,  figs.  12.) 

It  is  estimated  that  east  of  the  one  hundredth  meridian  there  are 
about  100,000,000  acres  of  land  too  wet  for  agricultural  use  which  can 
be  reclaimed  by  drainage.  lYest  of  that  line  there  are  large  areas 
which,  while  thei^  are  in  an  arid  region,  receive  sufficient  drainage 
water  from  higher  lands  or  from  ditches  to  render  them  unproduc¬ 
tive.  These  lands  can  also  be  reclaimed  by  drainage.  The  work  of 
this  Office  has  been  the  making  of  plans  for  the  drainage  of  wet  lands 
in  all  2iarts  of  the  United  States  and  the  giving  of  advice  on  drainage 
projects.  Bulletin  No.  147  describes  the  conditions  found  in  a  num¬ 
ber  of  localities  examined  and  gives  the  plans  worked  out  for  their 
reclamation.  While  the  report  deals  with  specific  localities,  it  is 
valuable  for  other  regions,  since  it  will  suggest  the  steps  which  should 
be  taken  there. 

Report  on  Irrigation  Investigations  in  Ilnmicl  Sections  of  the  United  States  in 

190.3,  under  the  direction  of  El  wood  Mead.  (Bulletin  No.  148,  pp.  45,  pis.  3.) 

This  report  deals  almost  exclusively  with  the  irrigation  of  market- 
garden  crops.  Most  of  these  grow  rapidly  and  have  but  a  short  sea¬ 
son,  and  a  few  days  of  dry  weather  seriously  check  their  growth. 
There  are  few  seasons  when  such  dry  periods  do  not  occur,  and  irriga¬ 
tion  as  an  insurance  against  them  has  proved  very  profitable.  This 
bulletin  contains  a  number  of  reports  describing  the  works  used  and 
the  crops  raised  in  diiferent  sections.  Irrigation  in  Market  Garden 
Districts  in  the  Vicinity  of  Eastern  Cities,  by  E.  B.  Yoorhees,  describes 
a  number  of  plants  in  the  vicinities  of  Boston  and  NeAv  YMrk  and 
gives  the  cost  and  something  as  to  the  profits  realized.  Irrigation 
Experiments  in  New  Jersey  in  1903,  by  E.  B.  Yoorhees,  gives  the 
results  of  experiments  with  asparagus  and  small  fruits  at  the  New 
Jersey  Experiment  Station.  Irrigation  During  the  Season  of  1903  at 
Missouri  Agricultural  Experiment  Station,  by  II.  J.  lYaters,  gives  the 
results  of  irrigation  of  strawberries,  asparagus,  nurseiy  stock,  onions, 
and  corn.  One  of  the  most  notable  results  was  the  prevention  of  rust 
on  asparagus.  Irrigation  in  the  Artesian  Basin  of  South  Dakota,  by 
A.  B.  Crane,  describes  tlie  wells  in  Janies  Eiver  Valley  of  South 
Dakota  and  discusses  the  results  of  the  use  of  tlieir  water  for 
irrigation. 

Irrigation  and  Drainage  Investigations  of  the  Office  of  Experiment  Stations,  by 

R.  P.  Teele.  (Document  No.  72.3,  pp.  23,  pis.  2,  figs.  5.) 
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This  is  a  general  statement  of  the  lines  of  work  being  carried  on  by 
this  Office,  primarily  for  distribution  at  the  Louisiana  Purchase 
Exposition.  It  gives  the  objects  of  the  various  lines  of  work  under¬ 
taken  and  a  brief  statement  of  the  methods  employed  and  the  results 
obtained. 

In  accordance  with  a  joint  resolution  of  Congress,  a  second  edition 
of  4,000  copies  of  Bulletin  Xo.  124,  on  Irrigation  in  Utah,  Avas  issued. 
This  is  a  detailed  study  of  the  laAvs  of  Utah  and  the  institutions  of 
that  State  for  controlling  streams,  managing  ditches,  and  using 
Avater,  It  contains  also  a  general  discussion  of  irrigation  in  Utah, 
based  on  the  more  detailed  reports  given. 


DlETin'ICS  IN  RELATION  TO  HOSPITALS  FOR  THE  INSANE. 

P.y  W.  O.  Atwater,  Clilef  of  Nuiritioji  Invcst'Kjatlons. 

mTEODTJCTION. 

AMierever  a  large  number  of  persons  are  fed  at  public  or  private 
ex2)ense,  as  in  the  Arni}^  and  Na\y,  hospitals,  prisons,  almshouses, 
and  large  boarding  houses,  certain  questions  very  naturally  arise  in 
connection  with  the  food  supplies  so  used.  Among  such  questions 
are  these : 

(1)  Are  the  amounts  of  nutrients  allowed  and  consumed  adequate 
to  the  individual  need '? 

(2)  Is  the  diet  sufficiently  Availed,  Avholesome,  and  attractiA^e? 

(3)  Is  the  most  economical  system  or  method  folloAved  for  pro- 
A'iding,  preparing,  serving,  and  utilizing  the  food  ? 

Until  Avithin  a  A^ery  feAV  years  the  A^alue  of  dietary  studies  for  an- 
SAvering  such  questions,  and  particularly  the  last  tAvo,  has  not  been 
fully  realized,  for  the  reason  that  they  have  been  largely  undertaken 
from  the  pureh"  physiological  point  of  aucav,  to  ascertain  the  require¬ 
ments  of  the  human  body.  But  the  need  for  practical  application  of 
the  knowledge  gained  by  such  inquiries  has  gradually  developed,  as 
there  has  come  to  be  a  better  realization  of  the  enormous  sums  ex¬ 
pended  for  food  not  only  in  private  families,  but  for  the  various 
classes  of  people  liyung  at  the  expense  of  the  state. 

The  importance  of  more  thorough  study  of  the  dietaries  of  public 
institutions  and  other  large  groups  of  persons  fed  under  more  or  less 
uniform  conditions  either  at  public  cost  or  by  priA^ate  means  is  com¬ 
ing  to  be  generally  felt.  The  number  of  charitable  institutions  and 
the  number  of  persons  supported  in  them  at  the  expense  of  the  com¬ 
munity  is  already  large,  and  rapidly  increasing.  The  philanthropy 
of  to-day  demands  that  the  Avelfare  of  the  inmates  shall  be  most  care¬ 
fully  considered.  The  cost  to  the  taxpayer  requires  the  closest 
economy  consistent  Avitli  their  Avelfare. 

In  the  home,  on  the  farm,  in  the  factory,  in  commercial  establish¬ 
ments,  on  railroads,  in  municipal  enterprises — indeed,  almost  eA^ery- 
Avhere — the  results  of  scientific  research  are  being  put  to  practical 
use.  It  Avould  seem  that  they  ought  to  be  capable  of  being  utilized 
in  the  dietetic  management  of  public  institutions.  The  probability 
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of  their  successful  application  here  is  rendered  all  the  greater  by 
the  fact  that  during  the  past  few  decades  a  very  large  amount  of 
scientific  inquiry,  and  that  of  the  highest  order,  has  been  devoted  to 
the  studies  of  food  and  nutrition. 

A  few  words  regarding  what  has  already  been  accomplished  in  the 
proper  feeding  of  groups  nia}’  not  be  out  of  place.  The  problem  of 
proj^erl}"  feeding  the  Army  and  Xavy  has  for  many  years  received 
the  attention  it  deserves,  and,  in  general,  it  may  be  said  that  all  civi¬ 
lized  nations  make  the  attempt  to  do  this  in  accordance  with  well-^ 
established  principles  of  nutrition.  Xumerous  dietary  studies  have 
been  made  at  schools,  universities,  and  other  educational  institutions 
in  various  countries.  In  many  instances  it  has  been  possible  to  make 
siiggestions  for  improving  the  diet  materially  without  increasing  its 
cost,  or  for  decreasing  the  cost  wfithout  affecting  the  nutritive  value 
or  attractiveness. 

Ever  since  the  care  of  the  insane  has  received  its  due  share  of  atten¬ 
tion  as  a  branch  of  medicine,  attempts  have  been  made,  as  a  matter 
of  course,  to  suit  the  diet  to  the  need  of  the  patients,  and  American 
and  European  literature  contains  many  references  to  diet  tables,  lists 
of  food  served,  and  similar  data.  As  early  as  1843,  J.  Pereira,"  in 
his  treatise  on  food  and  diet,  gives  data  regarding  the  kind  and 
amount  of  food  consumed  at  three  English  hospitals  for  the  insane, 
and  C.  A.  Lee,^  in  his  supplement  to  the  American  edition  of  Pereira’s 
book,  gives  similar  data  for  the  Boston  Lunatic  Hospital  and  the 
Lunatic  Asylum  at  Manhattanville,  X.  Y.  In  his  report  on  food 
and  diet  suited  for  almshouses,  prisons,  and  hospitals,  J.  S.  Gould " 
also  gives  data  regarding  the  food  served  at  the  Boston  Lunatic 
Asjdum.  The  reports  of  hospitals  for  the  insane  and  similar  public 
institutions  undoubtedly  contain  much  data  of  a  similar  nature,  but 
as  yet  no  attempt  has  been  made  to  collect  such  information. 

In  1893,  Dr.  Austin  Elint  ^  prepared  a  dietaiy  schedule  for  Xew 
York  State  hospitals  for  the  insane  at  the  request  of  the  State  com¬ 
missioners  in  lunac}^  who  recognized  the  need  of  some  uniform  and 
rational  system  of  dietetics  for  such  institutions.  The  followdng 
year  the  recommendations  for  diet  and  food  supplies  at  State  hos¬ 
pitals  were  somewhat  modified  on  the  basis  of  experience." 

There  are  apparently  few  reports  of  actual  dietary  studies  in  Amer¬ 
ican  institutions  for  the  insane.  J.  D.  Alunson  f  gives  a  brief  acount 


fl  A  treatise  on  food  and  diet.  New  York,- 1813,  p.  255. 

&  Ibid.,  p.  317. 

cA  report  on  food  and  diet  suited  for  alinslioiises,  prisons,  and  hospitals. 
New  York,  1852. 

<^New  York  State  Com.  Lunacy  Rpt.,  5  (1892-93),  p.  13. 

®  New  York  State  Com.  Lunacy  Rpt.,  G  (1893-94),  p.  14 
f  Amer.  Jour.  Insanity,  52  (1895-9G),  p.  58. 
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of  such  investigations  at  the  Kankakee  and  Xorthern  Michigan  asy- 
hiins,  the  study  at  the  Kankakee  institution  having  l^een  made  l)y 
Miss  S.  E.  Mentworth.  Similar  in  scope  is  the  work  of  Mrs.  Ellen 
If.  11  ichards  and  Miss  S.  E.  Wentworth'^  at  nine  institutions  in  Eos- 
ton  for  charity  and  correction.  The  conditions  at  some  of  these 
institutions  may  perhaps  be  fairh"  compared  with  those  existing  at 
hospitals  for  the  insane,  though  none  of  them  were  especially  de¬ 
signed  for  this  class. 

(teneral  discussions  of  hospital  dietetics  have  been  published  by 
?\Irs.  E ichards,^  C.  Mb  Pilgrim,^  and  undoubtedly  by  many  others. 

A  number  of  reports  of  investigations  regarding  the  diet  of  the 
insane  and  related  to2)ics  have  been  published  by  European  investi¬ 
gators,  but  no  attempt  is  made  to  summarize  this  work  here. 

A  few  3"ears  ago  the  writer  began  a  study  of  the  methods  and  prac¬ 
tice  of  feeding  the  inmates  of  hospitals  for  the  insane  at  the  Connecti¬ 
cut  State  Hospital,^^  and  later  continued  the  work,  in  a  more  extended 
and  systematic  way,  in  the  New  York  State  hospitals.^'  The  results  of 
these  investigations  proved  of  such  value  that  a  series  of  similar  studies 
was  inaugurated  at  the  Government  Hospital  for  the  Insane,  IVash- 
ington,  D.  C.  lYith  the  cordial  cooperation  of  the  superintendents 
of  this  hospital  it  was  possible  to  make  a  large  number  of  valuable 
studies  there  at  small  expense  and  without  interfering  with  the 
regular  routine.  The  results  of  these  studies  are  reported  and  dis¬ 
cussed  in  a  bulletin  f  recently  published  by  the  Oihce  of  Experiment 
Stations.  A  resume  ot  some  points  connected  with  the  work  follows: 

FOOD  STUDIES  AT  THE  GOVERNMENT  HOSPITAL  FOR  THE 

INSANE. 

In  an  institution  like  a  hospital  for  the  insane,  where  there  are  so 
many  dilferent  classes  of  patients,  and  especially  in  one  where  there 
are  many  different  dining  rooms  and  kitchens,  to  complete  such  an 
investigation  as  this  would  ordinarily  require  considerable  time. 
Fortunately  for  the  progress  of  the  investigation  at  the  Government 
hospital  it  was  possible  to  make  very  satisfactory  arrangements  for 
the  prosecution  of  the  inquiry,  and  these  were  readilj"  agreed  to  by 
I)r.  A.  B.  Eichardson,  who  until  his  death  was  superintendent  of  the 
institution  and  who  thoroughly  appreciated  the  requirements  of  the 


a  Institutions  Coniinr.  Rpt,  2  (1807),  p.  200. 

6  Amer.  .Jour.  Insanity,  52  (1805-00),  p.  214. 
c  Ibid.,  p.  220. 

^  Connecticut  Storrs  Sta.  Rpt.  1800,  p.  142. 

cNew  York  State  Com.  Lunacy  Rpts.,  10  (ISOT-OS),  I,  p.  31;  11  (lSOS-09), 
p.  190;  12  (1809-1000),  p.  08;  13  (1000-1001),  p.  30. 

1  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  150. 
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’SYork.  His  successor,  Dr.  AV.  A.  AVhite,  also  recognized  the  value  of 
the  work  and  aided  it  so  far  as  was  practicable.  Mr.  H.  A.  Pratt, 
who  for  several  years  has  been  associated  with  the  nutrition  investi¬ 
gations  of  the  Department  of  Agriculture,  which  center  at  Middle- 
town,  Conn.,  and  had  assisted  in  carrying  on  the  inquiry  in  the  hos¬ 
pitals  for  the  insane  in  New  York,  was  given  charge  of  the  details 
of  the  studies.  AVith  this  cooperation  the  results  accomplished  at  the 
hospital  during  the  experimental  period  were  large  and  furnished  a 
number  of  interesting  and  suggestive  facts.  At  the  same  time  the 
investigation  did  not  interfere  in  the  least  with  the  regular  routine 
of  the  work  there. 

The  more  important  part  of  the  inquiry  carried  on  consisted  of 
dietary  studies  in  different  wards  and  dining  rooms.  Each  study 
included  determiiiations  of  the  amounts  of  different  cooked  foods 
sent  to  the  dining  room,  food  served  at  the  table,  food  rejected,  and 
food  which  was  not  served  and  Avas  returned  to  the  kitchen.  Record 
Avas  also  kept  of  the  number  of  persons  at  each  meal  during  the  study. 
These  data  seiw^ed  for  tlie  calculation  of  the  quantities  of  nutrients 
and  energy  per  man  in  the  food  served,  eaten,  and  rejected.  Obser- 
ATitions  Avere  also  made  of  the  methods  of  preparing,  cooking,  and 
serving  the  food  and  of  utilizing  that  Avhich  had  been  sent  into  the 
dining  room  but  had  not  been  serA^ed. 

FOOD  CONSIIMPTIOET. 

TAventy-six  such  studies,  each  one  Aveek  in  duration,  were  com¬ 
pleted  and  reported;  22  Avith  patients  and  4  Avith  employees.  The 
total  number  of  persons  included  approximately  1,600  male  patients 
and  125  employees,  both  male  and  female.  The  results  shoAved  that 
on  an  aY-erage  the  food  consumed — i.  e.,  food  actually  eaten  by  the 
patients  (males) — furnished  90  grams  of  protein,  102  grams  of  fat, 
359  grams  of  carboIiAuIrates,  and  2,705  calories  of  energy  per  man  per 
day.  In  a  feAV  of  the  wards  the  food  consumption  was  someAvhat 
loAver  than  this  and  in  some  it  Avas  higher,  but  in  the  majority  of  cases 
the  Autriation  of  the  individual  studies  from  the  aA^erage  Avas  not 
unusually  Avide.  The  results  of  the  four  studies  Avith  employees 
shoAved  that  they  ate  on  an  aA^erage  123  grams  of  protein,  169  grams 
of  fat,  493  grams  of  carbohydrates,  and  3,970  calories  of  energy  per 
man  per  day.  Considering  patients  and  employees  together,  the  aver¬ 
age  for  the  total  number  included  in  these  studies  Avas  92  grams  of 
protein,  106  grams  of, hit,  368  grams  of  carbohydrates,  and  2,785 
calories  of  energy  per  man  per  day. 

M^hether  these  figures  Avould  represent  the  diet  for  the  Avhole  insti¬ 
tution  it  is  impossible  to  state  Avith  certainty,  because  there  Avere  sev¬ 
eral  Avards  in  which  studies  Avere  not  made;  but  from  a  superficial 
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observation  of  the  2:>atients  and  einplo3^ces  in  these  wards  it  was 
believed  that  in  respect  to  their  physiological  needs  or  actual  food 
consnin2:)tion  they  did  not  ditl'er  materially  from  those  included  in  the 
studies.  Since  the  number  of  persons  included  in  the  studies  was 
rather  more  than  half  of  the  total  population  of  the  hospital  and  rep¬ 
resented  most  or  all  of  the  ditferent  classes  of  patients  and  em],)lo}X'es, 
it  is  probable  that  the  average  of  the  results  obtained  gives  a  fair 
indication  of  the  conditions  for  the  whole  institution. 

A  comparison  of  these  results  with  those  obtained  in  other  institu¬ 
tions  and  with  conimonl\^  accepted  dietaiy  standards  indicates  that 
the  patients  and  employees  at  the  Government  hospital  were  certainly 
receiving  adequate  nourishment.  In  an  extended  seiaes  of  investiga¬ 
tions  carried  on  in  the  New  York  State  hospitals  for  the  insane,  under 
the  writer’s  direction,  it  was  found  that  the  food  consumption  of  male 
joatients  in  26  studies  averaged  89  grams  of  protein  and  2,685  calories 
of  energy  per  man  per  day,  and  that  of  emplo^^ees,  male  and  female, 
in  6  studies  averaged  95  grams  of  protein  and  3,185  calories  of  energy 
per  man  per  day,  the  average  of  all  32  studies  being  90  grams  of  pro¬ 
tein  and  2,700  calories.  Both  patients  and  employees  apparently  had 
fully  as  much  food  as  they  cared  to  eat.  The  food  itself  was  of  excel¬ 
lent  quality  and  generally  well  cooked  and  served.  There  was  a  lib¬ 
eral  allowance  of  meats.  The  diet  was  more  or  less  varied.  There 
were  no  apparent  indications  of  undernourishment — indeed,  the  popu¬ 
lation  of  the  hospitals  appeared  to  be  well  fed.  It  is  noticeable  that 
the  food  consumption  at  the  Government  hospital  was  about  the  same 
for  the  patients  but  a]3preciably  larger  for  the  employees  than  for 
corresponding  groups  at  the  New  York  hospitals. 

It  would  hardly  seem  that  the  requirements  of  the  patients  as  a 
whole  in  this  institution  are  larger  than  those  of  men  in  ordinary  life 
at  sedentary  occupation,  since  the  majority  of  them  had  no  active 
employment.  A  commonly  accepted  dietary  standard  for  such  per¬ 
sons  which  is  known  to  be  liberal  as  regards  protein,  calls  for  100 
grams  of  protein  and  2,700  calories  of  energ}^  As  shown  by  the  fig- 
usre  given  above,  the  average  food  consumption  of  the  j^atients  was 
near  enough  to  this  to  warrant  the  assumption  that  it  was  sufficient  to 
meet  their  bodily  needs. 

The  emplo3"ees  included  in  the  studies  comprised  officers,  clerks, 
ward  and  dining-room  attendants,  waiters,  and  house  girls.  In 
respect  to  food  requirements  these  may  perhaps  be  compared  with 
men  at  light  to  moderate  muscular  work,  in  which  case  the  commonly 
accepted  dietary  standard  calls  for  112  grams  of  protein  and  3,040 
calories  of  energy.  Considering  the  four  studies  with  attendants,  the 
average  for  which  is  given  above,  their  diet  would  seem  to  be  very 
generous  if  not  excessive. 
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FOOD  V7ASTE. 

From  the  statistics  of  food  purchased  for  the  hospital  during  the 
year  ending  just  before  these  studies  were  begun  it  was  calculated 
that  the  supply  was  sufficient  to  furnish  the  total  population  for  the 
year  an  average  of  127  grams  of  protein,  172  grams  of  fat,  517  grams 
of  carbohydrates,  and  4,107  calories  of  energ}^  per  man  per  day. 
Similar  figures  were  not  obtained  for  the  food  purchased  during  the 
time  of  the  studies,  but  from  an  examination  of  the  accounts  it  seems 
fair  to  assume  that  the  supply  would  differ  but  little  from  that  of  the 
preceding  year  in  actual  nutritive  value.  Assuming  that  there  would 
be  no  difference  in  this  respect,  and  that  the  average  food  consump¬ 
tion  found  in  the  dietary  studies  represents  the  condition  for  the  total 
2:'Opulation,  it  Avould  appear  that  between  the  purchase  of  the  sup¬ 
plies  and  the  serving  of  tlie  food  there  is  a  loss  of  at  least  a  fourth  of 
the  total  amount.  Part  of  this  loss  is,  of  course,  due  to  shrinkage  and 
deterioration  in  the  storing  and  handling  of  the  materials,  but  the 
larger  part  of  it  occurs  in  other  Avays.  From  the  data  collected  in  the 
dietary  studies  it  Avas  found  that  on  an  average  the  patients  rejected 
18  per  cent  of  the  total  amount  serA^ed  to  them  and  the  attendants  22 
per  cent.  This  represents  only  the  part  of  the  food  that  was  rejected 
on  the  plates,  and  does  not  include  the  excess  of  food  brought  into  the 
dining  room  over  the  amounts  served  to  the  indiAuduals  at  the  table. 
The  latter  made  a  small  but  appreciable  proportion  of  the  food  sent 
from  the  kitchen  to  the  dining  room,  and  being  commonly  too  small 
to  be  returned  to  the  kitchen  and  utilized  in  “  made-over  ”  dishes,  it 
usually  Avent  Avith  the  wastes  from  the  plates,  so  that  the  total  Avaste 
from  the  dining  rooms  would  be  eA^en  larger  than  the  figures  giAun, 
or  aAuraging  about  25  per  cent  for  the  Avhole  institution,  as  near  as 
can  be  estimated  from  the  data  obtained  in  the  studies.  In  the  studies 
in  the  Few  York  hospitals  for  the  insane  the  corresponding  aA^erage 
waste  Avas  found  to  be  about  30  per  cent.  In  studies  AAuth  j^riA^ate 
families  the  waste  has  sometimes  been  found  to  be  as  high  as  8  or  10 
per  cent  of  the  total  food  purchased,  and  in  boarding  houses  20  per 
cent  has  been  noted  in  exceptional  cases.  With  large  institutions  it 
is  more  difficult  to  aAuid  Avaste  than  Avith  families  or  Avith  moderate 
sized  groups. 

In  general  it  may  be  said  that  the  Government  hospital  diet  Avhich 
AA^as  generous  in  kind  and  amount  and  Avell  prepared  furnished  the 
patients  and  employees  AAuth  quantities  of  protein  and  energy  at 
least  as  large  as  the  commonly  accepted  dietary  standards  for  men 
AAuth  a  similar  amount  of  muscular  AA’ork  Avould  indicate  to  be  neces¬ 
sary.  The  amounts  pro  Added  and  serA^ed  were  in  general  consider¬ 
ably  larger  than  the  amounts  eaten.  So  far  as  can  be  judged  from 
the  resuslt  of  these  studies  as  compared  Avith  similar  data  obtained 
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elsewhere,  the  dietetic  iiianagemeiit  of  the  institution  was  veiy  satis¬ 
factory.  Opportunities  for  improvement  were  observed,  but  these 
have  to  do  with  details  rather  than  with  tlie  system  as  a  whole.  In 
the  detailed  discussion  of  the  investigations  referred  to  (see  p.  475), 
ways  have  been  pointed  out  which  would  lead  to  a  more  economical 
use  of  the  food  supplied  without  in  any  way  rendering  the  diet  less 
attractive  or  reducing  the  amount  below  a  proper  allowance. 

FOOD  EEaiJIEEMEKTS  OF  THE  INSAHE. 

Some  consideration  of  the  requirements  of  insane  hosjiital  diet  as 
a  whole,  and  of  the  possibility  of  fixing  upon  satisfactory  dietary 
standards  for  such  institutions,  will  not  prove  without  interest. 

In  23roviding  food  for  the  population  of  a  hospital  for  the  insane, 
two  fundamental  principles  should  be  recognized.  One  is,  that  the 
kinds  and  amounts  of  food  should  be  adapted  to  the  actual  physio¬ 
logical  demand.  The  other  is,  that  these  demands  differ  with  differ¬ 
ent  classes  of  persons.  A  distinction  between  patients  and  employees 
and  a  classification  of  patients  according  to  physiological  demand  are 
therefore  desirable.  Such  a  classification  of  patients,  however,  might 
not  accord  vritli  either  that  based  upon  the  diagnosis  of  the  mental 
disease,  or  that  which  is  recognized  for  convenience  of  hospital  ad¬ 
ministration,  or  that  which  actually  obtains  at  the  tables  of  a  given 
hospital.  To  the  physiological  chemist  it  might  seem  that  the  classi¬ 
fication  which  the  alienist  makes  by  the  nature  of  the  mental  disease 
and  his  own  classification  by  j^hysiological  demand  for  nourishment 
might  be  broug’ht  into  more  or  less  accord.  But  it  is  evident  that  the 
exigencies  of  hospital  administration  do  not  always  permit  the  assign¬ 
ment  of  patients  to  tables  by  such  principles  of  division. 

Regarding  the  actual  physiological  demand,  as  expressed  in  quan¬ 
tities  of  nutrients  and  encrg}”  of  food,  comparatively  little  is  known. 
From  available  data  it  seems  fair  to  conclude  that  the  principal  fac¬ 
tor  is  the  degree  of  physical  activity.  If  this  is  the  case,  the  prin¬ 
ciple  would  be  the  same  for  the  insane  as  for  people  in  normal  mental 
condition.  It  is  more  than  likely,  however,  that  there  are  exceptions 
to  this  principle;  that  there  may  be  classes  of  the  insane  who  eat 
more  and  may  actually  need  more  than  people  in  normal  condition 
with  corresponding  jDhysical  activity,  while  it  is  also  probable  that 
there  are  other  classes  who  need  less  food  than  the  normal  amount. 

It  has  been  suggested  that  one  of  the  important  functions  of  the 
])rain  is  to  regulate  the  metabolism.  There  seems  to  be  evidence  that 
there  are  mental  states  in  which  this  regulation  is  abnormal,  but  we 
liave  as  yet  no  A^ery  clear  idea  as  to  the  nature  of  that  regulation 
Avlien  it  is  normal  or  the  conditions  Avhich  mal^e  it  abnormal  or  the 
effect  of  any  giA^en  form  of  mental  disease  in  this  respect.  So  true  is 


480 


KEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


this  that  any  attempt  to  discuss  the  principle  is  largely  a  use  of 
words  to  cover  ignorance.  Perhaps  the  nearest  approach  we  can 
make  to  a  definite  statement  fitted  to  the  present  purpose  is  that  there 
ma}'  be  conditions  in  which  the  proper  regulation  of  metabolism  by 
the  brain  is  so  interfered  with  that  the  total  metabolism  of  nutritive 
material  is  out  of  accord  with  the  normal  physiological  need. 

This  leads  us  to  distinguish  between  two  ways  in  which  the  nervous 
system  may  exercise  a  control  over  the  quantity  of  material  metabo¬ 
lized  in  the  bod}^  The  one  is  automatic,  the  other  involves  the 
action  of  the  will,  either  consciously  or  instinctiveh^  This  latter  is 
touched  upon  beyond  (p.  481).  It  is  the  former,  the  automatic  regu¬ 
lation,  which  was  referred  to  in  what  Avas  just  said.  AVli ether  this 
regmlation  is  exercised  from  nerA^e  centers  within  or  outside  the  brain 
is  not  material  for  this  discussion.  The  point  is  this:  Such  forms  of 
metabolism  as  the  cleaA'age  of  proteids  of  either  food  or  protoplasm, 
Avhich  accomipanies  muscular  exertion,  or  the  oxidation  of  carbo¬ 
hydrates  or  fats  by  Avhich  the  energy  potential  in  these  compounds  is 
made  kinetic  and  available  for  that  muscular  Avork,  are  somehow 
under  the  control  of  nerA^e  centers  or  at  least  largely  influenced  by 
them.  In  normal  bodily  conditions,  and  Avith  a  normLal  supply  of  food 
material,  that  control  is  so  exercised  that  the  quantity  of  material 
metabolized  is  more  or  less  nearly  proportional  to  the  muscular  work 
done.  It  is  possible  that  there  may  be  forms  of  mental  disease  in 
which  the  control  of  metabolism  by  the  nervous  system  is  interfered 
Avith,  so  that  the  amount  of  material  metabolized  does  not  accord  with 
the  demand.  In  such  cases,  if  they  occur,  the  body  might  transform 
a  much  larger  amount  of  material  in  order  to  accomplish  a  given 
amount  of  work  than  would  be  necessary  if  the  regulation  were  nor¬ 
mal.  Such  a  theoretical  condition  might  be  compared  to  that  of  a 
manufacturing  establishment  in  Avhich  the  engineer  should  fail  to  do 
his  duty  and  consequently  the  amount  of  coal  burned  in  the  furnace  to 
keep  the  machinery  in  motion  would  be  excessiA^e.  Peoj^le  in  such 
condition  might  need  more  food  than  those  in  mental  health  with  cor¬ 
responding  physical  activity.  The  experienced  gained  in  the  investi¬ 
gations  carried  on  at  the  GoA^ernment  hospital  and  elseAvhere,  hoAV- 
eA^er,  has  not  shown  any  form  of  mental  disease  or  any  class  of  the  in¬ 
sane  to  Avhich  this  description  Avould  apply.  In  other  words,  no  class 
of  patients  Avas  found  Avhose  food  requirements  seem  to  be  in  excess  of 
the  demand  due  to  muscular  or  mental  activity. 

To  this  last  statement,  hoAvev^er,  there  is  a  possible  exception.  It  is 
belicA'ed  by  some  hospital  pliA^sicians  that  there  are  terminal  dements 
Avho  digest  their  food  less  completely  than  if  they  were  in  normal 
health,  and  hence,  in  order  that  the  amount  actually  absorbed  may  be 
sufficient  to  meet  tlie  i3hysiological  demand,  they  may  require  more 
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food  than  would  otherwise  bo  necessary.  The  way  to  test  this  ques¬ 
tion  would  be  by  comparing  the  food  eaten  witli  the  residue  excreted 
by  the  intestines.  So  far  as  the  writer  is  aware,  no  quantitative  ex- 
])eriments  have  been  published  in  such  form  and  number  as  to  settle 
this  question.  'Without  them  it  ^roidd  be  unwise  to  pronounce  a 
judgment  as  to  whether  the  imperfect  digestion  of  food  by  patients  of 
this  class  would  be  sufheient  to  materially  increase  this  requirement. 
However,  in  view  of  what  has  been  actually  learned  of  the  food  con- 
sumjition  of  people  of  this  class  it  seems  fair  to  question  whether  there 
is  much  real  ground  for  assuming  that  terminal  dements  as  a  class 
need  more  than  the  small  quantity  of  food  which  their  low  physical 
and  mental  activity  would  naturally  call  for. 

This  is  equivalent  to  sajdng  that  thus  far  no  such  theoretical  con¬ 
sideration  or  attested  results  of  experience  have  been  found  which 
would  seem  to  warrant  the  statement  that  the  insane  require  more 
food  than  people  in  mental  health  with  corresponding  activity. 

The  statements  so  far  made  refer  to  T.he  automatic  regulation  of 
metabolism  by  the  nervous  system.  Thei'e  is,  however,  a  voluntary 
control  of  the  amount  of  food  consumed.  The  control  thus  exercised 
may  be  either  instinctive  or  intentional,  but  with  people  in  normal 
condition  it  is  a  most  important  factor  in  regulating  the  food  con¬ 
sumption.  '\'\Tien  a  man  is  in  mental  health,  his  judgment  or  instinct, 
or  both,  tell  him  more  or  less  accurately  Avhen  he  has  eaten  enough, 
but  the  person  with  imiierfect  mental  development,  as  the  idiot  or 
imbecile,  may  be  without  even  the  instinctive  consciousness  that  his 
needs  are  satisfied.  If  the  food  is  set  before  him  he  may  continue  to 
eat  as  long  as  the  comfortpcble  feeling  continues,  even  if  in  so  doing 
he  eats  to  a  great  excess.  Such  persons  may  seem  to  need  large  quan¬ 
tities  of  food,  but  it  is  doubtful  whether  this  is  an  indication  of  real 
physiological  demand  and  whether  it  may  not  be  an  injury  and  hence 
a  wrong  to  the  patient  to  allow  him  to  gratify  this  inclination. 

On  the  other  hand,  there  seem  to  be  indications  that  a  loss  of  men¬ 
tality  may  be  accompanied  by  diminished  physiological  demands 
for  nutriment.  Certainly  the  instances  noted  in  connection  with  the 
investigations  in  the  New  York  State  hospitals  of  the  diet  of  patients 
of  the  infirm  class,  a  large  number  of  whom  were  vegetative  dements, 
showed  that  the  quantities  of  food  eaten  were  so  small  as  to  suggest 
that  when  low  mental  activity  thus  occurs  with  Ioav  physical  activity 
the  food  requirement  is  reduced  to  a  minimum. 

To  the  layman  it  might  seem  that  some  classes  of  patients,  espe¬ 
cially  the  chronic  disturbed,  who  apparently  labor  under  considerable 
mental  agitation,  might  require  unusually  large  quantities  of  food; 
but  it  is  a  question  wdiether  hospital  experience  supports  this  assum- 
tion. 
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Taking  the  facts  thus  far  found,  it  seems  fair  to  conclude  that  the 
physiological  demand  of  the  insane  for  nutriment,  so  far  from  being 
larger,  is,  on  the  whole,  rather  smaller  than  that  of  people  in  mental 
health.  This,  however,  should  be  accepted  as  a  present  impression 
and  not  as  a  generalization  Avarranted  by  long- continued  and  accu¬ 
rate  test. 

FOOD  CONSUMPTION  VERSUS  PHYSIOLOGICAL  DEMAND. 

It  is  often  assumed  that  the  appetite  may  be  taken  as  a  measure  of 
the  quantity  of  food  that  should  properly  be  eaten.  If  this  is  true 
in  some  cases  it  certainly  is  not  true  in  all.  AYith  most  people  the 
amount  eaten  is  influenced  largely  by  the  taste  of  the  food  and  the 
habits  of  the  eater.  Physicians  and  hygienists  are  A’ery  generally 
of  the  opinion  that  a  large  proportion  of  the  Avell-to-do  people  in 
this  country  eat  more  than  is  necessary,  and  this  opinion  is  certainly 
borne  out  by  statistics  of  food  consumption.  But  eA^en  assuming 
that  people  of  sound  mind  have  such  good  judgment  and  self-control 
and  freedom  from  bad  habits  of  eating  that  their  appetites  and 
inclinations  Avill  adjust  their  diet  to  the  actual  demands  of  their 
bodies,  irrespectiA^e  of  the  attractiAxness  of  the  food  they  find  in  the 
market  and  on  their  tables,  we  could  hardly  assume  that  people 
Avhose  judgment,  acquired  habits,  and  self-control  are  as  unreliable 
in  other  respects  as  is  the  case  Avith  many  of  the  insane  could  be 
depended  upon  to  make  the  wisest  choice  in  so  delicate  and  difficult 
a  matter  as  the  adjustment  of  nutriment  to  physiological  needs.  It 
seems  fair  to  consider  that  large  numbers  of  the  insane  are  inclined 
to  eat  thoughtlessly.  As  a  matter  of  fact,  they  seem  to  eat  Avliatey^er 
is  set  before  them,  asking  no  questions  and  taking  no  thought  as  to 
Avhether  or  not  it  is  more  than  they  need,  so  long  as  hunger  is  satisfied 
and  no  physical  discomfort  is  felt. 

Man,  like  other  animals,  can  dispose  of  much  more  food  than  is 
needed  for  his  sustenance.  The  less  his  understanding  of  his  jDhys- 
ical  needs  the  more  ready  is  he  to  eat  unwisely.  It  Avould  seem  that 
the  question  may  be  safely  asked  Avhether  the  administering  of  foods 
to  some  classes  of  insane  people  is  not  Anry  much  like  the  feeding  of 
animals.  If  this  be  so,  it  Avould  be  only  natural  to  expect  that  so 
long  as  the  food  is  supplied  to  them  they  Avill  eat  a  great  deal  more 
than  is  really  needed.  Of  course  account  must  be  taken  of  the 
patients  who  are  disinclined  to  eat  and  may  be  underfed  unless  they 
haAU  special  care,  and  it  ina}^  be  that  many  patients  Avould  giA^e  no 
indications  of  dissatisfaction  if  less  food  Avere  supplied  them  than 
they  actually  need. 

The  matter  may  be  put  in  another  Avay.  ExcessiAn  eating  is 
injurious  to  health.  The  same  is  true  of  insufficient  nourishment. 
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People  of  sound  mind  guard  themselves  more  or  less  against  the 
evils  of  excess  or  deficiency,  though  many  fail  to  do  so  and  suffer  in 
consequence.  A  considerable  part  of  the  population  of  the  hospitals 
for  the  insane  can  not  be  expected  to  exercise  any  such  good  judg¬ 
ment.  If  they  are  fed  without  regard  to  their  needs,  the  natural 
result  in  many  cases  would  be  excess.  Such  feeding  is  uneconomical 
from  the  standpoint  of  hospital  administration,  if  not  injurious  to 
the  patient  himself.  It  may  be  that  others  eat  too  little,  though  the 
observations  reported  in  the  recently  published  bulletin  of  this  Office " 
and  in  the  account  of  studies  in  the  XeAV  York  State  hospitals  would 
indicate  that  the  amount  of  food  supplied  to  patients  could  hardly 
be  considered  deficient. 

PHYSIOLOGICAL  DIETARY  STANDARDS. 

This  brings  us  to  the  consideration  of  the  question,  Yliat  are  the 
physiological  demands  of  the  different  classes  of  the  insane?  Our 
present  knowledge  of  the  actual  needs  of  insane  hospital  patients  of 
different  classes  is  insufficient.  AVe  have  quite  general!}'  accepted 
physiological  standards  for  persons  in  health  of  different  age,  sex, 
and  occupation,  but  considerable  accurate  observation  and  experi¬ 
ment  Avill  be  needed  to  establish  reliable  and  satisfactory  standards 
for  people  in  abnormal  mental  and  j^hysical  conditions. 

IVith  the  insane,  as  with  others,  it  is  important  to  distinguish 
between  different  classes  and  learn  the  needs  of  each  class.  One 
important  part  of  the  investigation  at  the  Government  hospital  was 
to  find  out  the  quantities  of  food  actually  eaten  by  patients  of  dif¬ 
ferent  classes  and  different  sex. 

In  lack  of  exact  information  as  to  the  actual  needs,  the  best  that 
can  be  done  is  to  make  as  accurate  estimates  as  possible.  As  data 
for  those  we  may  use : 

(1)  Dietary  standards  for  persons  in  health,  taking  into  account 
the  facts  upon  which  the  standards  are  based  and  what  is  known  of 
the  relation  between  age,  sex,  size,  and  especially  occupation,  physical 
and  mental,  on  the  one  hand,  and  the  demands  for  nourishment  on 
the  other. 

(2)  Ydiat  can  be  found  concerning  the  probable  demands  of  differ¬ 
ent  classes  of  the  insane,  as  compared  with  those  persons  in  health. 

DIETARY  STANDARDS  FOR  PERSONS  IN  HEALTH. 

Taking  into  account  the  results  of  a  very  considerable  amount  of 
research  concerning  the  actual  food  consumption  of  persons  of  differ¬ 
ent  age,  sex,  and  occupation,  and  under  different  conditions  of 
environment,  and  the  results  of  a  large  number  of  meta])olism 
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experiments,  including  those  v\uth  the  respiration  apparatus  "  in  Ger¬ 
many  and  those  Avitli  the  respiration  calorimeter  ^  in  this  country,  it 
is  i^ossible  to  deduce  certain  Auilues  AA’hich  appear  to  represent  more  or 
less  closely  the  needs  of  persons  under  different  conditions.  These 
dietary  standards,  hoAveA-er,  are  at  present  basetl  upon  insufficient 
data,  and  a  great  deal  of  painstaking  research  will  be  necessary 
before  any  hard  and  fast  rules  can  be  laid  doAAui  concerning  the 
(quantity  of  nutrients  and  energy  best  suited  to  aA’erage  persons  of 
different  age,  sex,  and  occupation.  One  subject  noAV  much  discussed 
is  the  demand  for  protein.  A  considerable  amount  of  obseiwation 
and  of  Avell-attested  experiment  sIioavs  that  people  with  little,  and  in 
some  cases  AAuth  not  inconsiderable,  muscular  activity  are  content 
and  apparently  maintain  good  health  AAuth  much  smaller  quantities 
of  protein  and  energy  than  the  current  standards  (European  and 
American)  call  for.  The  questions  of  the  function  of  proteids  in 
nutrition  and  the  actual  needs  by  people  of  different  classes,  occu¬ 
pations,  and  environment  demand  much  more  thorough  study  than 
they  have  thus  far  received. 

The  standards  tentatiAnly  proposed  by  the  Avriter  for  adults,  under 
ordinary  conditions  of  health  and  environment,  are  as  folloAvs : 


Dietary  ntandards  for  adults  in  health. 


Total 

protein. 

Digested 

protein. 

Fuel 
value  of 
total 
diet. 

Man  -with  moderately  active  mnscnlar  work . 

Man  with  light  to  moderate  muscular  work .  . . . . 

Man  with  sedentary  work  . . . . 

AA^oman  with  moderately  active  work . 

Man  with  very  little  exercise  -  . . 

Grams. 

125 

112 

100 

100 

90 

90 

80 

Grams. 

115 

103 

92 

92 

83 

83 

73 

Calories. 
3,400 
3.050 
2;  700 
2,700 
2,450 
2, 450 
2,200 

Woman  with  light  to  moderate  work . 

Woman  with  very  little  exercise . 

BIETATY  STAKDAUBS.  FOU  THE  INSAHE. 

The  results  of  the  dietary  studies  carried  on  in  the  different  hos¬ 
pitals  for  the  insane  serve  to  indicate  hoAV  much  nutrients  and  energy 
the  patients  of  different  classes  are  ordinarily  obtaining  in  the  food 
actually  eaten.  The  concordance  of  results  for  similar  groups  of 
patients  in  different  hospitals  is  sufficient  to  shoAV  that  their  actual 
food  habits  are  not  greatly  different. 

The  patients  in  the  GoA^ernment  hospital  at  Washington  consumed 

a  For  a  description  of  the  respiration  apparatus,  see  sinnmary  of  results  by 
Pettenkofer  and  Voit,  Ranke,  and  others  in  U.  S.  Dept.  Agr.,  Office  of  Experi¬ 
ment  Stations  Bui.  45,  p.  265, 

ft  See  report  of  experiments  bj’’  W.  O.  AtAA'ater  and  associates  in  U.  S,  Dept. 
Agr.,  Office  of  Experiment  Stations  Buis.  44,  69,  109,  and  136. 


DIETETICS  IN  HOSPITALS  FOR  THE  INSANE. 


485 


on  an  average  a  diet  furnishing  practically  the  same  quantities  of 
protein  and  energy  as  those  in  the  diet  of  similar  patients  in  New 
York  State  institutions.  It  does  not  sc'em  that  the  inmates  of  either 
institution  had  less  than  they  needed,  if  one  may  judge  by  their  phys¬ 
ical  condition,  the  reports  of  attending  physicians,  and  other  availa¬ 
ble  information.  Basing  our  inferences  upon  v'hat  would  appear 
to  be  the  food  requirements  of  persons  in  liealth  and  upon  the  actual 
food  consumption  in  the  majority  of  Amei-ican  hospitals  for  the 
insane  in  which  dietary  studies  have  been  made,  it  would  seem  that 
the  average  hospital  population  Avould  be  amply  nourished  with  a 
diet  furnishing  90  grams  of  protein  and  2,700  calories  of  energy  per 
man  per  day,  and  very  likeh^  somewhat  less  would  suffice  for  healthful 
nourishment.  It  is,  however,  better  to  err  on  the  safe  side,  and  to 
supply  too  much  rather  than  too  little;  and  for  general  practice  it 
might  be  better  to  consider  the  physiological  demands  as  requiring 
a  diet  supplying  100  grams  of  total  (corresponding  to  92  grams  of 
digestible)  protein  and  having  a  fuel  value  of  2,950  calories  of  energy 
per  man  per  day.  The  corresponding  data  on  the  basis  of  per  per¬ 
son  ”  per  day,  assuming  the  population  to  be  approximately  one-half 
Avomen,  Avould  be  85  grams  of  the  total,  or  78  grams  of  digescil)le  pro¬ 
tein,  and  2,500  calories  of  energy. 

It  is  A’ery  important,  hoAvever,  to  distinguish  betAveen  the  physio¬ 
logical  standard  Avhich  is  intended  to  meet  the  actual  demand  for 
nourishment  and  the  hospital  standard  or  ration  alloAvance,  Avhich 
must  provide  not  only  enough  food  to  meet  the  physiological  demands, 
but  also  an  additional  amount  as  margin  to  coA-er  the  shrinkage  and 
Avaste. 

The  folloAving  table  brings  out  more  clearly  the  relation  betAveen 
the  ration  alloAvance  and  the  proposed  dietary  standard,  and  shoAvs 
the  necessary  ration  alloAvance  Avith  different  margin  percentages. 
The  basal  amounts,  i.  e.,  the  actual  amounts  of  nutrients  and  energA^ 
in  food  consumed  Avith  no  alloAvance  for  margin,  are  85  grams  of 
protein  and  2,500  calories  of  energy  in  the  dietary  standard.  If  the 
ration  alloAvance  is  based  upon  these  figures  Avith  different  percent¬ 
ages  of  margin  the  results  giA^en  in  the  table  are  obtained. 

Proposed  ration  allowances  person  per  day,  based  upon  the  suggested  dietary 
standard  for  the  insane,  u'ith  different  margins  for  shrinkage,  icaste,  etc. 


Rations. 

Protein. 

Fuel 

value^ 

Basal  amount,  no  marjjin . . . . . . . 

Grcnns. 

8;') 

Calories. 

2,600 

2,950 

3,125 

3,350 

3,575 

Ration  allowance  on  basis  of  LA  per  cent  mai’grin .  ..  .. 

100 

Ration  allowance  on  basis  of  20  per  cent  margin . 

106 

Ration  allowance  on  basis  of  2.')  per  cent  margin . 

113 

Ration  allowance  on  basis  of  20  per  cent  margin . 

121 
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A  certain  amount  of  margin  is  necessaiy,  though  the  amount  is 
'difficult  to  hx  definitely.  The  margin  necessary  under  the  condi¬ 
tions  now  existing  in  most  institutions  can  probabh"  be  reduced  by 
improved  methods  of  storage  and  handling  of  food  and  of  kitchen 
and  dining-room  management.  Just  what  margin  the  actual  insane- 
hospital  ration  allowance  shall  assume  to  be  necessary  is  a  question 
of  hosjDital  administration  and  not  of  physiological  chemistry.  In 
view  of  this  fact  it  would  not  now  be  desirable  to  set  up  a  standard 
for  hospital  allowance. 

^  In  considering  the  question  of  hospital  allowance  the  hospital 
officials  should  bear  in  mind  that,  in  general,  enough  nutrients  and 
energy  must  be  added  to  the  physiological  standard  to  make  up  for 
the  loss  by  shrinkage  and  waste. 

MA-RQm  ALLOWAIJCE  EOE  FOOD  NOT  EATEN— WASTE. 

The  estimates  just  given  refer,  it  must  be  remembered,  to  the 
food  actually  eaten.  The  food  actually  supplied  must  be  consider¬ 
ably  increased,  so  as  to  cover  the  waste  and  shrinkage  which,  to 
some  extent,  must  inevitably  occur.  Even  in  the  best-regulated 
houseliolds  not  all  of  the  food  purchased  is  actually  eaten.  A  cer¬ 
tain  amount  of  waste  is  inevitable — that  is  to  say,  more  or  less  of 
the  edible  portion  of  the  food  is  necessarily  lost  in  the  cooking  and 
serving.  According  to  the  experience  gained  in  a  large  number 
of  investigations  the  loss  in  this  latter  way  is  general!}"  larger  in 
boarding  houses,  i.  e.,  with  moderate-sized  groups,  than  in  small 
families.  Whether  it  need  be  larger  in  public  than  in  private  estab¬ 
lishments  can  not  be  said.  It  was  certainly  large  at  the  Government 
hospital,  and  in  some  of  the  other  hospitals  in  which  investigations 
have  been  carried  on.® 

It  has  been  a  matter  of  surprise  to  see  in  how  many  ways  the 
wastes  may  occur  and  hoAV  much  effort  would  be  needed  to  prevent 
them.  Nevertheless,  it  seems  certain  that  it  will  prove  possible  to 
reduce  waste  very  much.  The  first  thing  that  is  needed  is  to  have 
the  attention  of  the  persons  in  cliarge  called  to  the  subject.  The 
next  step  will  be  to  observe  just  where  the  lealcs  are  and  hoAV  they 
may  best  be  stopped.  These  leaks  occur  in  the  storeroom,  the 
kitchen,  and  the  dining  room.  Those  in  the  storeroom  are  of  less 
importance,  but  they  could,  at  times,  be  obviated,  especially  if  bet¬ 
ter  storage  facilities  could  be  furnished  in  some  instances.  Those 
in  the  kitchen  appear  to  be  the  largest.  In  the  preparation  of  vege¬ 
tables  for  cooking  a  good  deal  of  the  edible  portion  is  removed,  as, 
for  instance,  in  paring  potatoes  and  turnips.  Oftentimes,  consider- 

oNew  York  State  Com.  Lunacy  Rpt,  11  (189S-99),  p.  247;  13  (1900-1901),  p. 
114.  Connecticut  Storrs  Sta.  Rpt  1899,  p.  142. 
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able  portions  of  food  are  left  adhering  to  the  pans  in  which  they 
are  baked,  or  in  the  water  in  whicli  they  are  boiled.  Yrhen  the  food 
is  served  at  the  table,  the  portions  are  not  always  fitted  to  the  tastes 
and  the  eating  habits  of  the  individual  persons  before  whom  the}^ 
are  placed.  Sometimes  the  portions  left  on  the  dishes  from  which 
the  food  is  served  and  wliich  are  carried  back  to  the  kitchen  are 
not  worked  up  into  palatable  dishes  and  served  again,  as  they  might 
be.  In  many  such  wa3"s  as  this  wastes  occur,  and  the  aggregate  is 
much  larger  than  one  would  commonl}"  think. 

To  prevent  waste  entirel}^  is  impracticable,  because  some  of  it  is 
inevitable.  The  best  that  can  be  done  is  to  reduce  it  to  a  minimum. 
It  is  possible,  even  in  large  institutions,  to  provide  for  the  utilization' 
of  food  so  that  the  losses  shall  be  small.  This  can  be  accomplished 
b}"  a  better  understanding  of  the  nutritive  values  of  food  and  of  the 
demands  of  the  people  for  nourishment,  and  b}’  improvements  in 
methods  of  storing,  handling,  and  especially  of  preparing  and  serv¬ 
ing  the  food.  In  this  wa}’^  it  will  be  possible  to  provide  more  palat¬ 
able  and  more  attractive  nourishment  at  lower  cost.  This  was 
demonstrated  in  the  course  of  the  studies  at  the  Government  hospital. 
From  time  to  time  opportunities  for  improvement  were  pointed  out 
to  the  late  superintendent  and  were  prompt!}^  acted  upon  him, 
and  he  stated  that,  in  his  opinion,  as  a  result  of  these  investigations, 
the  cost  of  the  food  during  the  last  six  months  of  the  3"ear  in  which 
the  studies  were  made  was  lower  than  for  am^  other  corresponding 
l^eriod  during  his  connection  with  the  institution. 

That  a  ver^-  material  reduction  in  the  amount  of  waste  is  possible 
is  suggested  by  a  study  of  the  data  shovring  the  waste  in  the  indi- 
^.'idual  studies  at  the  Government  hosj)ital.  In  man}^  cases  the  waste 
was  due  largely  to  the  fact  that  the  menu  was  not  entirel}^  suited 
to  the  dietary  habits  or  desires  of  the  persons  partaking.  For  in¬ 
stance,  in  one  study,  breakfast  foods,  meat  stews,  and  leguminous 
soups  were  not  relished;  from  a  fourth  to  a  third  of  the  oatmeal 
and  nearh^  a  half  of  the  homin}^  served  were  wasted.  That  the  diet 
in  the  case  here  pointed  out  was  ample  is  ewdent  from  the  fact  that 
in  spite  of  such  large  waste  of  individual  foods,  the  persons  included 
in  tlie  study  received  fully  as  much  of  nutrients  and  energy  as  the 
average,  judging  hj  the  values  given  above. 

Similar  facts  were  brought  out  in  other  studies.  It  would  undoubt- 
edh"  be  possilde  to  devise  means  for  suiting  the  diet  more  nearly  to 
the  preferences  and  idios^mcrasies  of  the  consumers  in  such  cases, 
and  at  the  same  time  effect  a  pecuniaiy  saving.  Such  a  condition 
has  been  observed  in  investigations  made  elsevdiere.  Thus  Praus- 
nitz,  a  prominent  German  ph}"siologist,  in  speaking  especialh^  of  the 
diet  of  hospitals,  has  pointed  out  the  fact  that  in  order  to  be  entirely 
satisfactory  a  diet  must  conform  to  previously  acquired  food  habits. 
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Mrs.  Ellen  H.  Richards,  in  considering  her  studies  of  dietaries  in 
institutions  in  Boston,  has  also  observed  that  it  is  not  enough  to 
calculate  the  nutritive  value  of  food,  to  have  it  cooked  according 
to  the  best  recipes,  and  served  in  the  most  attractive  manner.  The 
food  must  have  a  familiar  appearance  and  taste,  because  people  pre¬ 
fer  that  to  which  they  are  accustomed.  Xovelty  in  food  does  not  com¬ 
mend  itself  to  those  who  have  been  used  to  little  variety.  Therefore, 
for  the  most  successful  and  economical  feeding  of  persons  in  institu¬ 
tions  it  is  essential  to  consider  their  previous  dietary  habits. 

On  the  other  hand,  monotony  in  the  diet  is  also  to  be  avoided. 
Adhere  the  menu  is  repeated  each  week,  as  is  common  in  institutions, 
the  patients  associate  certain  days  with  certain  diets  and  become 
averse  to  the  food  before  it  is  served.  A  less  regular  rotation  of 
meals  could  be  provided,  and  it  would  undoubtedly  add  to  the 
attractiveness  of  the  diet. 

FOOD  STUDIES  NEEDED. 

FEEDING  EXPERIMENTS. 

We  can  hardly  emphasize  too  strongly  the  statement  that  it  is 
impossible  to  assign  accurate  dietary  standards  for  the  patients  of 
different  classes  in  a  hospital  for  the  insane.  The  difficulty  is  that 
the  observations  are  not  yet  sufficient.  It  would  not  be  difficult  to 
make  observations  and  special  feeding  experiments  which  would 
tlirow  much  light  upon  this  important  question.  Such  experiments 
are  greatly  needed,  and  it ’is  hoped  that  they  may  be  made  in  the  near 
future.  A  well-regulated  hospital  for  the  insane  affords  a  most  ex¬ 
cellent  opportunity  for  such  experiments,  and  they  could  be  made 
without  the  least  detriment  or  inconvenience  to  the  patients,  and  the 
expense  would  be  small  in  proportion  to  the  value  of  the  results. 
Until  they  are  made,  the  best  we  can  do  is  to  assume  that  for  the 
chronic  insane,  those  who  are  past  recovery,  the  physiological  demand 
Avould  be  similar  to  that  of  people  of  sound  mind  and  similar  physical 
activity.  The  reason  for  this  is  found  in  the  fact  that  the  actual 
ph3"siological  demand  of  people  in  health,  according  to  the  best 
]:now ledge  now  obtainable,  varies  chiefly  with  the  degree  of  mus¬ 
cular  work.  How  special  forms  of  intellectual  activity  and  nerv¬ 
ous  tension  affect  the  demand  for  food,  either  in  mental  health  or  in 
mental  disease,  we  do  not  yet  know,  but  it  seems  probable  that  with 
people  in  mental  and  physical  health  and  without  special  demands 
for  intellectual  effort  the  average  phj^siological  needs  are  not  far 
from  those  expressed  in  the  current  dietary  standards.  There  is  now 
much  discussion  among  physiologists  regarding  the  suppl}^  of  protein 
and  some  are  inclined  to  think  that  the  current  standards  call  for  more 
than  is  actually  needed,  but,  at  any  rate,  it  may  be  regarded  as  cer- 
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tain  that  the  amounts  suggested  by  these  standards  are  abundant 
enough  to  exclude  the  idea  of  underfeeding. 

^A'ry  little  is  definitely  knoym  regarding  the  food  requirements  of 
convalescents  and  otliers  wliose  bodily  health  is  not  normal.  Judged 
))y  the  diet  generally  prescribed,  the  consensus  of  opinion  of  physi¬ 
cians  seems  to  be  that  it  should  be  as  generous  as  the  patient  can  util¬ 
ize  Avithout  OATrtaxation  of  the  digestiA^e  and  assimilatiA^e  functions, 
the  idea  evidently  being  that  the  tissue  Avaste  and  exhaustion  of  illness 
may  be  quickly  repaired  by  an  abundant  supply  of  building  material. 

IIoAv  far  the  plane  on  Avhich  a  man  is  nourished  affects  his  general 
Avell-being,  his  resistance  to  disease,  and  his  ability  as  a  worker  can 
not  be  settled  Avithout  much  further  stud}^  The  idea  is,  hoAvever, 
generally  held  that  a  generous  diet  is  more  faAmrable  to  good  results 
than  the  reA'erse.  At  least  Ave  often  find  that  a  continued  Ioav  plane 
of  liAung  is  attended  by  unfaAmrable  results.  A  recent  recognition 
of  this  is  found  in  the  agitation  in  England  regarding  the  under¬ 
nourishment  of  laborers  and  laborers’  children.  In  vieAV  of  these 
facts  and  other  similar  considerations  it  Avould  certainl}^  be  uiiAvise  to 
restrict  unduly  the  food  supply  of  hospital  patients  in  any  Avay  tliat 
jnight  lessen  their  chance  of  recoA^ering  or  diminish  their  jiliysical 
resistance  to  the  adA'ance  of  disease.  It  is  fitting,  therefore,  that 
dietary  standards  Avhich  are  certainly  generous  should  be  selected  for 
purposes  of  comparison. 

As  regards  the  insane,  the  important  distinction  is  to  be  made 
betAveen  the  acute — that  is,  those  Avho  may  recover — and  the  chronic — 
that  is,  those  Avho  are  past  recoA^ery.  For  those  Avho  may  recoA^er  it 
Avould  be  hardh^  AAUse  to  lay  doAvn  rules  for  diet  based  solely  upon 
quantities  of  nutrients  and  energy.  The  treatment  of  these,  like  the 
treatment  of  the  sick  in  general,  is  a  matter  for  the  expert  physician. 
To  proAude  fitting  and  amjile  diet  for  such  patients  is  the  plainest  and 
most  pressing  duty. 

If  a  large  number  of  feeding  exiDeriments  could  be  made  with  dif¬ 
ferent  classes  of  patients  in  hospitals  for  the  insane,  it  Avould  be  pos¬ 
sible  to  secure  much  of  the  data  needed  for  fixing  upon  the  best 
dietary  standards. 

DIETARY  STUDIES. 

The  work  at  the  Government  hospital  represents  the  second  kind  of 
research  needed,  though  it  naturally  comes  first  in  order  of  time.  Its 
chief  feature,  as  has  already  been  explained,  Avas  a  study  of  the  amounts 
of  food  actually  eaten  by  the  hospital  pojndation  and  a  comparison 
of  these  amounts  Avith  the  amounts  purchased  and  those  served  at 
the  table.  The  results  of  these  dietary  studies  shoAV  decidedly  that 
the  amounts  supplied  much  exceeded  the  actual  demand  for  nourish¬ 
ment,  They  do  not  yet  show  exactly  Avhat  is  this  physiological 
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demand,  but  thej"  help  indicate  how  it  may  be  determined.  They 
also  help  to  bring  out  more  clearly  the  ways  in  which  the  dietaries 
may  be  improved  while  the  cost  is  diminished.  They  lead  to  a  num¬ 
ber  of  inferences,  among  which  are  the  following: 

(1)  The  physiological  demand  for  nonrishment,  wdiich  should  be 
the  basis  of  a  dietary  standard  for  the  hospital  dietary,  can  be  found 
only  by  actual  observation  and  experiment. 

(2)  The  actual  food  supply  must  be  in  excess  of  this  physiological 
demand,  the  difference  between  the  tvro  being  found  in  the  inevitable 
shrinkage  and  waste  in  the  storeroom,  kitchen,  and  dining  room. 

(3)  The  actual  shrinkage  and  waste  are  much  larger  than  is  com¬ 
monly  supposed.  They  can  be  reduced  by  improved  methods,  espe¬ 
cially  those  of  cooking  and  serving  the  food. 

(4) '  In  like  manner,  the  food  should  alwa^'S  be  made  attractive  to 
the  eye  and  the  taste,  nutritious,  and  adapted  to  the  special  wants 
and  habits  of  patients  of  different  classes. 

PHEPAEATIO]^  OF  FOOD  AND  MENDS. 

In  connection  with  nutrition  investigations  there  is  opportunity 
for  much  useful  wmrk  in  devising  ways  of  cooking  and  serving  foods 
and  of  making  attractive  dishes  from  left-over  materials  which  might 
otherwise  be  wasted;  since  such  foods,  though  perfectly  wholesome, 
are  not  of  such  a  character  that  they  could  readily  be  served  again 
in  their  original  form.  In  the  home  many  of  the  most  palatable 
dishes  are  made  from  simple  and  inexpensive  ingredients,  and  in 
part,  at  least,  from  some  food  remaining  after  the  family  has  been 
served.  The  proper  preparation  of  such  dishes  frequently  requires 
considerable  time  and  care.  A  recipe  which  perhaps  gives  a  yevy 
satisfactory  dish  vdien  prepared  for  a  small  family  is  not  always 
eas}"  to  use  under  conditions  where  food  must  be  cooked  for  a  large 
group.  This  is  due  in  part  to  the  fact  that  large  quantities  often 
require  special  methods  of  mixing  and  handling,  and  there  are  other 
considerations  which  wdll  be  readily  appreciated  by  those  wdio  are 
familiar  Avith  the  practical  problems  of  cookery.  It  is  obvious  that 
the  time  required  for  preparation  must  not  be  excessiAm,  otheiuvise  the 
final  cost  of  the  dish  made  of  inexpensive  ingredients  may  be  out  of 
all  proportion  to  its  attractiAnness  or  nutritiAn  A'alue.  It  is  in  deAus- 
ing  ingenious  Avays  of  meeting  such  problems  as  are  suggested  aboAn 
that  the  expert  dietitian  has  an  abundant  opportunity  for  useful  work 
in  connection  Avith  studies  of  institution  dietetics. 

At  the  time  of  tlie  Aew  York  State  hospital  dietary  studies  some 
Avork  of  this  character  Avas  undertaken  and  proAnd  Anry  useful. 
Eecipes  for  a  nimiber  of  dishes  Avere  suggested,  printed  on  leaflets, 
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and  distributed  to  the  various  hospitals  for  trial.  The  results  were 
highly  satisfactory  and  made  it  evident  that  much  good  would  come 
from  a  continuation  of  such  work.  Much  useful  information  along 
such  lines  has  of  course  been  accumulated  by  institution  dietitians, 
some  of  which  has  been  made  accessible  by  publication. 

The  devising  of  .menus  of  such  a  character  that  an  attractive  meal 
is  provided  is  another  matter  requiring  skill  and  judgment.  It  is 
obvious  that  if  economy  is  sought  the  major  portion  of  the  meal  must 
be  composed  of  inexpensive  foods,  with  just  enough  of  the  more 
attractive  and  perhaps  more  expensive  foods  to  render  the  whole 
palatable.  This  does  not  by  any  means  imply  that  the  inexpensiA^e 
foods  are  necessarily  unpalatable.  Bread  is  one  of  the  most  econom¬ 
ical  foods  and  would  perhaps  be  as  much  missed  from  the  diet  as  any 
single  article,  yet  bread  is  made  much  more  palatable  to  the  ordi¬ 
nary  individual  by  the  use  of  a  small  portion  of  butter,  which  is, 
pound  for  pound,  considerably  more  expensiA^e  than  the  bread.  In 
Avays  like  those  suggested  the  person  Avith  a  thorough  knoAvledge  of 
the  principles  of  nutrition,  the  nutritiA^e  A^alue  of  foods,  and  skill  in 
their  preparation  can  do  a  great  deal  to  render  the  diet  of  institu¬ 
tions  attractiA^e  without  adding  unduly  to  its  cost.  Preliminary 
experimenting  is  required  and  should  form  a  part  of  future  iuA^es- 
tigations  connected  with  institution  dietetics. 


CONCLUSION. 

The  aboA'e  discussion  does  not  imply  that  there  is  anjdhing  espe- 
ciall}^  at  fault  in  the  present  management  and  methods  of  the  Goa- 
ernment  hospital  or  that  there  is  call  for  radical  or  sudden  change. 
Indeed  the  conditions  there  are  eAudently  in  many  Avays  much  aboA^e 
the  aA'erage.  It  means  that  in  general,  so  far  as  appears  from  studies 
made  in  a  large  number  of  hospitals  for  the  insane,  the  condition  of 
affairs  in  this  department  of  hospital  serAuce  is  just  Avhat  is  found 
in  the  different  departments  of  many  large  establishments,  as  in 
manufactories  and  railroads,  Avhere  the  progress  of  the  times  de¬ 
mands  better  equipments,  accommodations,  and  products,  and  Avhere 
closeness  of  competition  and  increasing  needs  require  more  careful 
economies.  The  increase  of  scientific  knoAvledge  and  practical  expe¬ 
rience  sliOAvs  hoAv  improA^ements  may  be  brought  about  in  hos¬ 
pitals  as  Avell  as  in  business  and  commercial  enterprises.  The  con¬ 
dition  AA'hich  has  been  found  to  preA^ail  in  hospitals  for  the  insane 
is  not  one  for  serious  criticism  nor  is  anyone  especially  to  blame  for 
the  deficiencies.  The  improA^ement  is  simply  Avhat  ought  to  come  in 
the  natural  course  of  CA^ents.  The  only  blame  Avould  be  Avhere  there 
is  failure  to  make  the  needed  effort  toAvard  improA'enieiit, 


492 


KEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


Economy  in  the  food  expenditures  of  instkiitions  is  desirable,  but 
it  should  always  be  remembered  that  a  reduction  of  the  cost  of  the 
dietary  is  not  the  only  object,  nor  even  the  chief  object,  of  an  inquiry 
like  those  which  hnn'e  been  carried  on  in  Connecticut,  New  York, 
and  Washington,  D.  C.  Humanitarian  considerations  are  of  far 
higher  consequence.  Some  of  the  inmates  of  the  hospitals  may  be 
cured,  and  everything  possible  should  be  done  by  diet  or  otherwise 
to  facilitate  their  cure.  Of  the  incurables  a  large  proportion  have 
a  keen  appreciation  of  the  comforts  and  discomforts  of  their  condi¬ 
tion,  and  their  sources  of  enjoyment  are  necessaril}^  so  restricted  that, 
wdth  a  large  proportion,  the  pleasures  of  eating  are  probably  para¬ 
mount.  To  alleviate  their  discomforts  and  to  provide  as  much  as 
possible  of  the  things  which  contribute  to  their  happiness  is  a  most 
evident  duty,  and  these  ends  may  be  served,  in  part  at  least,  by  fitting 
the  food  to  the  needs  of  the  bod}^  and  rendering  the  diet  attractive  and 
j^alatable. 

What  should  be  especially  pointed  out  here  is  that  if  investigations 
like  those  Avhich  have  been  undertaken  can  be  properly  continued 
it  will  be  possible  to  learn  much  concerning  the  ways  in  which 
the  food  may  be  better  adapted  to  the  actual  needs  of  the  patients 
of  different  classes  and  to  devise  improvements  in  the  planning  of 
menus  and  in  the  preparing  and  serving  of  the  food  which  will  fit 
it  better  to  the  varying  tastes  of  the  hospital  population  and  at  the 
same  time  prevent  unnecessary  waste.  The  outcome  will  be  advan¬ 
tageous  in  at  least  three  ways:  (1)  Hospital  life  can  be  made,  in  part 
at  least,  less  wearisome  to  the  patients;  (2)  dietetics  can  be  managed 
more  in  accord  with  the  demands  of  hygiene;  and  (3)  the  food  supply 
can  be  more  economically  used,  thus  reducing  the  cost  of  the  diet. 


EXP1-RIMF,NT  STATION  WORK  IN  CORN  CULTURE. 


By  J.  I.  Schulte,  Office  of  Expo  uncut  Stations. 

The  corn  crop  constitutes  the  actunl  ])asis  of  American  farming.  It 
is  of  value  as  a  bread,  a  forage,  and  a  fallow  crop.  It  is  grown  in 
every  State  and  Territory,  the  area  ranging  from  several  thousand 
acres  in  some  to  as  many  millions  in  others.  The  principal  corn- 
growing  States  harvest  from  200,000,000  to  300,000,000  bushels  an¬ 
nually,  and  the  total  yearly  yield  of  the  entire  country  amounts  to 
over  2,000,000,000  bushels. 

The  attention  given  the  crop  by  the  experiment  stations  has  been 
and  continues  to  be  in  proportion  to  its  importance  as  a  national 
resource.  From  the  time  the  stations  were  established  investigations 
on  the  ditferent  phases  of  corn  culture  have  been  carried  on,  and  data 
showing  the  residts  obtained  under  dilferent  conditions  have  accumu¬ 
lated.  The  literature  on  the  subject  issued  by  these  institutions  in 
the  form  of  bulletins  and  reports  is  very  extensive.  The  lines  of 
investigation  have  always  been  directed  by  existing  needs,  and  as  a 
good  example  of  this  fact  the  work  with  varieties  may  be  cited.  The 
earlier  work  of  the  stations  was  most  largely  in  the  direction  of  deter¬ 
mining  the  relative  yielding  capacit}^  of  different  varieties,  but  as  the 
data  increased  and  the  best  varieties  for  different  localities  and  condi¬ 
tions  were  singled  out,  attention  was  turned  toward  the  improve¬ 
ment  of  these  varieties  in  productiveness  and  chemical  composition, 
and  most  promising,  and,  in  fact,  epoch-making,  results  have  already 
been  obtained.  It  is  of  interest  to  note  along  what  lines  the  experi¬ 
mental  work  has  been  carried  on,  the  progress  that  has  been  made, 
and  the  influence  the  results  have  upon  the  corn  production  of  the 
country  at  large.  The  numerous  publications  at  hand  treat  of  soil 
preparation,  planting,  cultivation,  root  pruning,  detasseling,  irriga¬ 
tion,  rotative  and  continuous  cropping,  development  of  the  root  sys¬ 
tem,  different  methods  of  harvesting,  improvement  of  varieties,  com¬ 
position  of  different  parts  of  the  plant,  the  uses  and  value  of  the 
crop  in  feeding,  either  as  green  fodder  or  silage,  and  diseases  and 
insect  enemies,  together  with  numerous  other  lines  of  work. 

The  presentation  of  the  results  covering  the  whole  subject  of  corn 
production  for  a  series  of  years  is  necessarily  more  or  less  frag¬ 
mentary,  and  the  object  of  this  article  is  to  bring  the  matter  together 
for  comparison  and  study.  The  progress  and  achievements  of  the 
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movement  can  best  be  shown  in  this  manner.  This  article  is  limited 
to  the  discussion  of  what  may  be  called  the  cultural  work  with  corn,  and 
such  subjects  as  diseases,  insect  enemies,  and  feeding  value  of  the  crop 
have  been  omitted.  Feeding  experiments  have  been  carried  on  very 
extensively,  and  this  phase  of  the  subject,  in  order  to  do  it  justice, 
requires  separate  treatment. 

CORN  IN  CROP  ROTATIONS. 

Corn  is  a  cleansing  crop,  and  for  this  reason,  as  well  as  its  universal 
culture,  lends  itself  most  admirably  to  American  crop  rotations.  It  has 
quite  generally  entered  into  the  rotation  experiments  of  the  experi¬ 
ment  stations,  but  the  results  are  usually  reported  as  sliovung  the 
benefit  accruing  to  the  soil  from  the  rotation  as  a  whole,  and  in  only 
a  few  instances  do  they  show  a  direct  and  definite  bearing  upon  the 
crop  itself. 

At  the  Indiana  Experiment  Station  ®  rotation  experiments  begun 
in  1880  and  carried  on  for  fifteen  years  have  shown  how  the  yields  of 
corn  may  be  affected  by  continuous  grain  culture  and  by  growing 
grain  in  rotation  with  timothy  and  clover.  On  one  series  of  plats 
corn,  oats,  and  wheat  were  grown  in  rotation  with  each  other,  while 
at  the  same  time  on  another  series  these  same  crops  were  grown  in 
rotation  Vvith  timothy  and  clover.  Ao  manure  or  fertilizer  was  used, 
in  order  that  the  results  might  show  more  clearly  the  relation  of  the 
rotation  to  the  yield  of  corn.  The  yields  obtained  from  year  to  year 
were  in  favor  of  the  rotation,  including  timothy  and  clover,  and  in 
one  season  the  difference  amounted  to  10.67  bushels  per  acre.^’  It  was 
also  observed  that  the  productive  capacity  of  the  all-grain  plats  de¬ 
creased  much  more  raj^idly  than  that  of  the  timothy  and  clover 
series.  In  1895  the  results  for  the  preceding  nine  years  showed  an 
average  increase  of  22  per  cent  in  the  yield  of  corn  in  favor  of  this 
same  series.  In  1896  both  series  of  plats  were  plowed  and  planted  to 
corn,  and  the  yields  for  the  all-grain  and  timothy  and  clover  plats 
were  48.42  and  54.08  bushels  per  acre,  respectively. 

The  influence  of  crop  rotation  on  the  yield  of  corn  is  also  indicated 
in  the  results  of  rotation  experiments  begun  at  the  Illinois  Station  in 
1876.^  The  average  ^deld  in  1893  for  the  last  six  years  of  the  test  on 
a  plat  continuously  in  corn  and  receiving  barnyard  manure  annually 
vras  larger  than  the  jdeld  on  plats  groving  corn,  oats,  and  clover  in 
rotation  without  fertilizers  of  any  kind,  ])ut  a  similar  plat  receiving 
no  fertilizer  treatment  yielded  much  less  than  the  plats  under  rota¬ 
tion.  It  was  shown  that  continuous  coiai  growing  on  unmanured 
land  reduced  the  fertility  of  the  soil,  while  corn  growing  in  rotation 
with  oats  had  the  same  tendency,  but  ap]:)arently  to  a  lesser  degree. 

a  Indiana  Sta.  Bui.  04.  &  Indiana  Sta.  Bui.  55. 

c  Illinois  Sta.  Bui.  31. 
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Commercial  fertilizers  applied  anmiallA^  in  continuous  corn  growing 
did  not  bring  the  yield  up  to  the  results  on  the  rotation  plats,  or  even 
to  the  residts  on  the  plats  growing  corn  and  oats  alternatehL  In 
1894,  in  this  same  experiment,'^  corn  grown  in  rotation  Avith  oats  and 
cloA^er  yielded  40  per  cent  more  than  corn  in  continuous  culture.  In 
1895  the  land  under  the  rotation  containing  cloA^er  again  gaA^e  de- 
cidedl}^  superior  3delds  as  compared  Avith  the  land  under  other  meth¬ 
ods  of  cropping  Avithout  the  use  of  manures  or  fertilizers. 

The  etl'ect  of  corn  culture  on  the  succeeding  crop  Avas  shoAvn  in 
experiments  at  the  South  Dakota  Station,^  in  AAdiich  the  difference  in 
the  yield  of  AAlieat  folloAving  corji  and  on  summer  falloAv  Avas  onl}^ 
one-third  of  a  bushel  per  acre.  In  another  trial  in  an  unfavorable 
season  an  increase  of  10.12  bushels  of  oats  per  acre  Avas  obtained 
Avhere  this  crop  aauis  groAvn  after  corn  instead  of  after  AAdieat. 

At  the  Xorth  Dakota  Station  corn  proA^ed  to  be  a  good  rotation 
crop  for  Avheat  and  flax.  In  a  A^ery  dry  season  the  yield  of  Avheat 
after  Avheat  on  fall-ploAved  land  Avas  5  bushels  per  acre,  and  on  land 
Avhich  had  produced  a  crop  of  corn  the  year  before,  24.(>  bushels. 
In  a  veiw  Avet  season  aa  heat  after  Avheat  gave  21  busliels  per  acre,  and 
after  corn,  22  bushels,  and  on  summer  fallow,  18  bushels.  A  marked 
increase  in  yield  in  the  drA^  season  is  ascribed  to  the  conserAuition  of 
soil  moisture  connected  Avitli  corn  culture. 

A  soil  test  at  the  Connecticut  Storrs  Station  ^  conducted  for  tAvelve 
years,  in  Avhicli  different  crops  Avere  groAvn  in  rotation,  shoAved  that 
the  nitrogen  and  phosphoric  acid  applied  in  the  fertilizers  Avere  most 
effectiA^e  Avhere  corn  entered  the  rotation. 

VARIETIES. 

^Arieties  of  corn  liaA’e  been  tested  by  nearly  all  experiment  sta¬ 
tions,  and  the  folloAving  are  among  those  Avhicli  have  been  most  pro- 
ductiA^e  in  different  localities :  . 

Dent  varieties. — YelloAv :  Early  Yellow  Kose,  Learning,  Legal 
Tender,  Eeid  YelloAA^  Dent,  Champion  YelloAV  Dent,  Golden  Beauty, 
Golden  Eagle,  Cloud  Early  YelloAv,  Murdock,  Xickle  Plate,  SteAvart 
ImproA'ed,  and  IvileA"  F aAmrite.  White :  Cocke  Prolific,  IVhite  Ivock- 
dale,  Blount  Prolific,  Hess  White,  Burr  White,  Bed  Cob  Ensilage, 
Champion  lYhite  Pearl,  Calhoun  Bed  Cob,  Huffman,  Mammoth 
White  Surprise,  Mdiite  Superior,  Mosby  Prolific,  loAva  SiB^er  Mine, 
AVel])orn  Conscience,  Boone  County  White,  St.  Charles  Wliite,  and 
ShaAv  ImproA^ed. 


a  Illinois  Sta.  Bill,  37. 

^  South  Dakota  Sta.  Bui.  70. 
c  North  Dakota  Sta.  liiil.  .51. 

^  Connecticut  Storrs  Sta.  Rpt.  1901,  p.  127. 
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Flint  varieties. — King  Philip,  Triumph,  Vriiite  Flint,  Longfellow, 
Angel  of  Midnight,  Xorth  Dakota,  Mercer,  Mill  Gehu,  and  Sanford. 

The  Illinois  Station  ®  considers  Eeid  Yellow  Dent,  Golden  Eagle, 
Iowa  Silver  iMine,  Eiley  Favorite,  Mhite  Superior,  Learning,  and 
Boone  County  Mliite  as  standard  varieties  for  Illinois. 

A  summary  by  the  Mississippi  Station  ^  of  the  comparative  yields  of 
yellow  and  Avhite  varieties  of  corn  from  seven  corn-groAving  States, 
the  flint  and  flour  Aoirieties  being  excluded,  shoAvs  that  in  1,267  tests 
Avith  490  Auirieties  the  aA^erage  of  217  AATiite  A^arieties  has  been  2.5 
bushels  per  acre  in  excess  of  the  3deld  of  273  j^ellow  Auirieties,  and  that 
at  onh"  one  of  these  stations  haA^e  the  yellow  A’arieties  giA^en  the  better 
a  Average  }ueld.  A  compilation  of  analyses  made  by  the  Pennsyl- 
ATinia  Station  ^  shoAA’s  that  the  difference  in  composition  of  the  yelloAV 
and  Avhite  varieties  is  too  small  to  be  of  any  significance. 

At  this  same  station, in  a  comparison  of  a  flint  and  a  dent  corn 
for  soiling  purposes  the  dent  A'ariety  gaA^e  an  average  ^ueld  of  45  per 
cent  more  dry  matter  than  the  flint  corn,  but  Avhen  fed  Avhole  to 
cattle  there  Avas  a  Avaste  of  12  J  per  cent  of  the  dent  corn,  Avhile  all  of 
the  flint  corn  Avas  eaten.  It  Avas  shoAvn  that  the  flint  corn  Avas  less 
AVoody  and  richer  in  protein  than  the  dent  variety.  In  Maine  ^ 
Southern  White  Dent  gaA^e  larger  yields  for  an  aA^erage  of  fiA^e  years 
than  a  Maine  variety  of  flint  corn,  but  the  qualit}^  Avas  not  so  good, 
and,  in  general,  the  flint  corn  Avas  more  profitable. 

The  results  of  three  3^ears’  experim^ents  at  the  Indiana  Station  f  led 
to  the  conclusion  that  A^arieties  Avhich  yield  most  grain  produce  less 
stalk,  and  that  early  maturing  A^arieties  Aueld  a  larger  proportion  of 
grain  to  stalks  than  the  late  sorts. 

The  results  of  variety  tests  at  the  different  stations  show  wide  fluc¬ 
tuations  in  3ueld  Avith  the  same  A^ariety  in  different  years  and  eA^en  in 
the  same  field,  and  often  large  Auelds  are  obtained  from  compara- 
tiA^ely  little-knoAvn  sorts.  The  Illinois  Station  ^  found  that  a  variety 
planted  on  thirteen  different  plats  scattered  throughout  the  trial  area 
ranged  from  early  to  late,  and  varied  in  yield  from  45.8  to  100.8 
bushels  per  acre,  shoAving  that  all  Auiriations  in  yield  can  not  be  safely 
accredited  to  varietal  differences.  Data  for  thirty-four  A^arieties 
groAvn  from  one  to  five  years  at  the  Indiana  Station  ^  shoAV  a  range  of 
thirty-three  days  in  the  time  required  to  mature  the  several  varieties, 

o  Illinois  Sta.  Bill.  63. 

6  Mississippi  Sta.  Bill.  33. 
c  PennsylA^ania  Sta.  Rpt.  1895,  p.  11. 
d  PennsylA'-aiiia  Sta.  Rpt  1891,  p.  26. 
e  Maine  Sta.  Bnl.  11,  2d  ser. ;  Rpt.  1893,  p.  57. 
f  Indiana  Sta.  Bnl.  55, 
ff  Illinois  Sta.  Buis.  42,  46. 

Indiana  Sta,  Bui.  43. 
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of  44  biisliels  of  corn  and  over  B]-  tons  of  stalks  in  the  average  yield 
per  acre  of  the  field  varieties,  of  24  per  cent  in  the  average  proportion 
of  stalk  and  ear,  of  7.3  per  cent  in  the  average  proportion  of  shelled 
corn,  of  23.4  per  cent  of  shrinkage  in  curing,  of  18  per  cent  in  the  pro¬ 
portion  of  barren  stalks,  of  17  per  cent  in  the  proportion  of  stalks 
affected  Avith  snuit,  and  of  43  per  cent  in  the  proportion  of  stalks  both 
smutted  and  barren. 

At  the  Illinois  Station  “  mixtures  of  bvo  and  four  ATirieties  gave 
larger  ^delds  in  tAvo  years  out  of  four  than  these  same  varieties  groAvn 
by  themseh^es. 

SEED. 

Experiments  conducted  at  a  number  of  stations  AAnth  kernels  from 
the  butt,  middle,  and  tip  jiortions  of  the  ear  shoAved  but  little  differ¬ 
ence  in  yielding  capacity.  Tests  of  this  kind  Avere  made  at  the  Ohio 
Station  during  a  period  of  nine  years.  Each  year  seed  Avas  taken 
from  the  butts  of  ears  groAvn  from  the  butt  grains,  and,  in  like  man¬ 
ner,  middles  from  middles  and  tips  from  tips.  The  results  differed, 
but  immaterially.  Kesults  obtained  at  the  Kansas  Station  ^  for  fiA^e 
years  also  showed  but  little  difference  in  yield  from  seed  taken  from 
different  parts  of  the  ear. 

Samples  of  seed  corn  obtained  from  18  different  States  in  1898  and 
from  20  in  1899  AA^ere  compared  at  the  Arkansas  Station.^  The  seed 
represented  10  Xorthern,  7  Afiddle,  and  3  Southern  States,  and  11 
varieties.  The  difference  between  yields  of  the  same  Auiriety  from 
different  sources  in  the  same  latitude  Avas  sometimes  greater  than  the 
aA’erage  difference  betAveen  A-arieties  from  different  latitudes.  The 
yields  from  seed  of  Golden  Dent  groAvn  in  the  North  varied  from  15.9 
to  48.8  bushels  per  acre.  The  results  of  Iavo  years’  Avork  indicated 
that  seed  corn  groAvn  in  the  same  or  nearly  the  same  latitude  as  that  in 
which  it  is  to  be  planted  Avill  give  the  best  results.  At  the  Alabama 
Station  ®  seed  corn  from  Illinois  gave  a  smaller  yield  than  seed  corn 
groAvn  in  the  South,  and  in  a  second  test  seed  corn  from  Virginia 
seemed  to  be  more  productiA^e  than  seed  from  Illinois,  DehiAvare,  Geor¬ 
gia,  and  Alabama.  At  the  Tennessee  Station  ^  seed  from  the  North 
gaA^e  smaller  total  yields,  but  a  higher  percentage  of  gi’ain  than  south¬ 
ern  seed.  SeA^eral  of  the  northern  varieties  ripened  in  97  days,  Avhile 
119  days  Avere  required  to  mature  the  best  yielding  southern  varieties. 
At  the  Michigan  Station  ^  seed  from  a  AA^ell-ripened  crop  and  from 
one  not  fully  as  mature  Avas  planted  for  comparison.  The  total  yield 
from  the  Avell-ripened  seed  Avas  19,134  pounds  per  acre  as  compared 

0  Illinois?  Sta.  P>iils.  25,  31,  37. 

Sta.  Bill.  78. 
c  Kansas  Sta.  Bill.  04. 

Arkansas  Sta.  Bill.  50. 


H.  Doc.  421,  58-3 - 32 


e  Alabama  College  Sta.  Bill.  88. 
f  Tennessee  Sta.  Bui.,  Yol.  XIA^  No.  1. 
9  Michigan  Sta.  Bill.  154. 
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Avitli  17,210  popnds  for  the  other.  The  effects  of  continued  use  of  im¬ 
mature  seed  corn  were  studied  for  five  years  by  the  Wisconsin  Sta¬ 
tion, «  and  it  was  found  that  very  immature  seed  corn  gave  smaller 
3d  elds  of  corn  and  stalks  and  slightly  earlier  maturit}^  than  the  full3^ 
matured  seed.  The  largest  3delds  in  the  tests  at  this  station  were 
obtained  from  seed  corn  gathered  slightl3"  immature. 

The  effect  of  fungicides  on  the  vitality  of  seed  corn  was  studied  by 
several  stations.  The  Yermont  Station^  found  that  seed  of  low 
vitality  Avas  injured  by  treating  with  Avater  heated  aboA^e  120°  F. ; 
beloAv  that  temperature  the  treatment  seemed  beneficial.  With 
another  A^ariety  no  perceptible  effect,  eA^en  from  a  higher  temperature, 
Avas  noted.  Soaking  the  seed  in  Bordeaux  mixture  Avas  somewhat 
beneficial.  Soaking  for  fifteen  minutes  in  coj)per  sulphate  solution 
had  no  effect,  but  Avhen  this  treatment  was  continued  for  an  hour  or 
longer  the  seed  vras  injured.  The  Ohio  Station'^  concluded  that  the 
treatment  of  seed  corn  Avith  hot  Avater  at  132°  F.  for  fifteen  minutes 
or  a  one-half  per  cent  solution  of  potassium  sulphid  is  to  be  recom¬ 
mended  for  hastening  the  germination  and  inducing  the  plant  to 
j)ass  as  quickly  as  possible  the  period,  of  greatest  Auilnerability  to 
smut  infection,  namely,  the  early  stage  of-  the  seedling  Avhen  it  is 
extremely  delicate.  At  the  Kansas  Station‘d  it  was  found  that  the 
germination  of  corn  was  scarcely  affected  Vvdien  treated  with  a  10  per 
cent  solution  of  potassium  acetate  for  24  hours,  a  0.5  per  cent  solu¬ 
tion  of  jmtassium  C3"anid  for  1  hour,  a  10  per  cent  solution  of  potas¬ 
sium  sul]3hid  for  24  hours,  a  10  per  cent  solution  of  sodium  acetate 
for  24  and  48  hours,  and  a  10  per  cent  sodium  sulphate  solution  for 
24  and  48  hours.  The  effect  of  the  fungicides  upon  the  Autality  of 
the  seed  AA^as  shoAvn  first  b}^  the  germination  being  retarded,  then  by 
the  percentage  of  germination  being  lowered,  and  finall3"  by  the  entire 
preA^ention  of  germination.  In  general,  the  effect  upon  the  seed  was 
proportional  to  the  time  of  soaking  and  the  strength  of  the  solution. 

PI.OWING  AND  SUESOILING. 

The  Avork  with  plowing  and  subsoiling  has  given  widely  A^ar3dng  re¬ 
sults  in  different  seasons  and  at  different  stations.  Subsoiling,  as  a  rule, 
was  of  little  importance  under  faAmrable  soil  and  moisture,  conditions. 
Subsoiling  at  the  Georgia  Station  ®  gaA^e  no  material  increase  in  jdeld, 
in  one  test  a  difference  of  only  0.89  bushel  per  acre  being  recorded. 
Bed  upland  ^  Avith  hard  clay  subsoil  ploAved  to  a  depth  of  5  inches  and 
subsoiled  5  inches  deeper,  shoAved  in  each  case  a  small  loss  from  subsoil¬ 
ing  on  fertilized  plats,  as  compared  Avith  plats  not  subsoiled,  but  on 

o  AA'isconsin  Sta.  Rpt.  1900,  p.  297.  ^  Kansas  Sta.  Bui.  41. 

^  A'ermont  Sta.  Rpt.  1891,  p.  138.  ^  Georgia  Sta.  Buis.  10,  20,  23,  37. 

Ohio  Sta.  Bui.,  A^ol.  I,  No.  3,  tech.  sei‘. 
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unfertilized  plats  there  was  an  increase  of  3.09  bushels  per  acre  in 
favor  of  subsoiling.  At  the  South  Carolina  Station  ®  subsoiling 
the  seed  furrow  did  not  improve  the  crop.  Plowing  land  4  inches  deep 
at  the  Alabama  Canebrake  Station  ^  yielded  24.1  bushels  per  acre  with 
the  corn  planted  in  beds,  and  land  plowed  10  inches  yielded  24.2 
bushels  with  the  corn  planted  on  the  level.  Siibsoiled  plats  at  this 
same  station  in  1903  produced  on  an  average  2.5  bushels  per  acre  less 
than  plats  not  subsoiled.  The  season  was  veiy  wet,  and  no  material 
difference  resulted  from  different  methods  of  preparing  the  soil.  In 
experiments  at  the  jMichigan  Station  ^  one  of  three  plats  of  sandy  soil 
was  plowed  4  inches  deep,  while  the  other  two  were  plowed  8  inches 
deep,  and  one  of  these  was  subsoiled  G  inches  below  the  furrow. 
In  1895  and  1890  all  plats  were  planted  to  corn;  the  second  3"ear  the 
depth  of  plowing  for  all  plats  was  G  inches.  The  first  year,  which 
was  unusually  diy,  the  subsoiled  plat  produced  a  slightly  better  ^deld 
than  the  plat  not  subsoiled ;  but  the  second  year,  which  was  unusually 
wet,  there  was  no  apparent  gain.  Experiments  in  subsoiling  were 
carried  on  for  several  years  at  the  Nebraska  Experiment  Station  and 
the  results  obtained  on  a  loam  containing  alkali  and  underlaid  with  a 
compact  subsoil  showed  that  subsoiling  increased  the  yield  in  most 
cases,  but  when  the  season  was  veiy  wet  it  failed  to  show  any  benefit. 
In  tlie  vrestern  part  of  the  State  subsoiling  where  the  subsoil  was  loose 
and  porous  reduced  the  yield  by  about  one-half.  Fall  plowing  gave 
generally  better  results  than  spring  plowing,  and  plowing  early  in  the 
fall  or  in  the  suimner  was  more  effective  in  increasing  the  yield  than 
plowing  late  in  the  fall.  The  benefits  resulting  from  fall  plowing  are 
considered  due  to  the  fact  that  the  fall-plowed  soil  is  more  compact  in 
the  spring  than  spring-plowed  soil.  Land  j)lowed  4  inches  deep,  either 
in  the  fall  or  the  spring,  gave  a  better  yield  than  land  plo^ved  8  inches 
deep,  and  disking  3  inches  deep  in  the  fall  gave  better  results  than  disk¬ 
ing  G  inches  deep,  but  it  was  not  as  effective  as  shallow  plowing.  Sub¬ 
surface  packing  the  soil  according  to  the  Campbell  method  of  soil  cul¬ 
ture  decreased  the  yield  when  it  was  done  in  the  fall,  but  produced  an 
increase  when  done  in  the  spring.  In  cooperative  tests  throughout  the 
State  the  results  showed  that  on  clay  subsoil  80  per  cent  of  the  trials 
Avere  faA^orable  to  subsoiling,  but  on  a  loam  subsoil  onl3^  23  per  cent. 
In  eight  cases  of  the  fifty^-nine  reported  the  effect  of  subsoiling  Avas 
unfaAmrable  the  first  y^ear,  but  faA^orable  afterAvards,  and  in  four  cases 
the  beneficial  results  disappeared  by  the  third  year. 

Of  sixteen  cooperatiA^e  tests  Avith  deep  and  shalloAV  ploAving  for  corn 

a  South  Carolina  Sta.  Rpt.  1889,  p.  2.10. 

'b  Alabama  Canebrake  Sta.  Rpt.  1807,  p.  10. 

c  Alabama  Canebrake  Sta.  Bill.  21. 

Michigan  Sta.  Ivpt.  1890,  p.  114. 

e  Nebraska  Sta.  Bui.  54. 
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ill  different  sections  of  the  State,  under  the  direction  of  the  Nebraska 
Experiment  Station,®  nine  gave  an  increased  yield  from  deep  plowing 
and  three  from  shallow  plowing,  the  other  tests  remaining  indifferent. 
In  eight  of  the  tests  tlie  corn  suffered  more  from  drought  on  the  shal¬ 
low  than  on  the  deep  plowing.  In  1890  the  Illinois  Station^ 
obtained  5G.-1  bushels  of  corn  per  acre  from  land  which  Avas  not 
plowed  but  only  disked  shallow,  59.9  bushels  from  land  ploAved  2 
inches  deep,  09.4  from  ploAving  4  inches  deep,  69.3  from  plowing  6 
inches  deep,  and  71. T  from  plowing  8  inches  deep.  In  1891  no  very 
great  differences  Avere  obtained  from  ploAving  land  2,  5,  and  10  inches 
deep.  At  the  Indiana  Station  ®  the  average  yield  for  three  years  was 
but  slightly  different  for  land  ploAved  from  4  to  12  inches  deep,  Avhile 
the  best  general  results  are  reported  by  the  Oklahoma  Station  ^  from 
ploAvijig  about  6  inches  deep  and  subsoiling  4  inches  loAver.  The 
effect  of  the  depth  of  ploAving  on  the  yield  of  corn  Avas  also  studied 
by  the  NeAv  Hampshire  Station  ®  by  fall-ploAving  a  series  of  plats  3, 
5,  7,  and  9  inches  deep.  The  plats  Avere  similarly  prepared  in  the 
spring  and  planted  to  Learning  corn.  During  the  latter  part  of  the 
season  the  deeper  ploAved  plat  shoAved  the  most  vigorous  and  strong¬ 
est  groAA  th.  At  the  time  the  corn  Avas  put  into  the  silo  the  plat 
ploAved  3  inches  deep  yielded  14.2  tons  of  fodder  per  acre;  that 
ploAved  5  inches,  26.2  tons;  7  inches,  29.4  tons,  and  that  ploAved  9 
indies,  28.2  tons  per  acre.  It  is  concluded  from  the  experiment  that 
for  a  deep  soil  deep  fall  ploAving  is  preferable  to  shalloAV  ploAving  for 
corn,  Avhile  Avith  an  impoverished  soil  deep  ploAving  can  not  be  prac¬ 
ticed. 


MANUBIllG. 

In  general,  on  the  more  fertile  soils  of  the  Central  and  Western 
States  the  use  of  commercial  fertilizers  for  corn  is  not  profitable  at 
jnresent.  Barnyard  manure,  as  a  rule,  increases  the  yield  and  shoAvs 
good  residual  effects,  but  may  not  be  profitable  under  all  conditions. 
In  the  Eastern  and  Southern  States,  hoAvever,  manuring  Avith  barn¬ 
yard  manure  or  commercial  fertilizers  or  Avith  combinations  of  both 
is  quite  generally  profitable.  Numerous  experiments  sIioav  that,  on 
the  Avhole,  a  complete  fertilizer  containing  phosphoric  acid  combined 
AN  ith  small  amounts  of  nitrogen  and  potash  is  most  likely  to  give 
good  results.  Experience  shoAVS  that  definite  rules  for  the  use  of 
fertilizers  on  corn  can  not  be  given.  The  results  of  fertilizer  experi¬ 
ments  made  by  a  number  of  experiment  stations  and  here  summar¬ 
ized  bear  out  this  conclusion.  x 


a  Nebraska  Sta.  Bill.  G4. 
Mlliiiois  Sta.  Bui.  20. 
c  Indiana  Sta.  Bui.  50. 


d  Oklalionia  Sta.  Bnl.  30. 
c  New  Hampshire  Sta.  Bui.  71. 
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At  the  Conuecticut  State  Station"  in  connection  with  growing  corn 
continuously  for  six  years  on  the  same  land  treated  with  different 
kinds  of  inanures  or  receiving  no  fertilizer  whatever  it  was  found 
that  the  sixth  season,  on  land  well  su})plicd  ivith  plant  food  from 
coAv  and  hog  manure  and  from  chemical  fertilizers,  the  crop  removed 
on  an  average  Go. 8  pounds  of  nitrogen,  19.9  ])ounds  of  phosphoric 
acid,  and  52.4  pounds  of  potash  per  acre  as  compared  with  29.8,  8.9, 
and  10. T  ])ounds  of  nitrogen,  phosphoric  acid,  and  potash,  respec¬ 
tively,  on  the  land  receiving  no  fertilizer  treatment.  Liberal  manur¬ 
ing  with  barnyard  manure  at  this  same  station  ^  largely  benefited  the 
yield  of  corn  grown  continuously  on  the  same  land,  and  also  in¬ 
creased  the  ash  and  albuminoids  in  the  crop  without  a  similar  effect 
on  the  fat  and  fiber.  In  kernels  there  was  a  marked  increase  in 
the  jirotein  and  fat.  A  complete  commercial  fertilizer  produced 
similar  but  less  pronounced  results.  At  the  Connecticut  Storrs  Sta¬ 
tion  "  the  largest  yields,  but  not  alwa3^s  the  largest  profits,  were 
obtained  from  complete  fertilizers  containing  a  relatively  small 
amount  of  nitrogen,  or  from  20  to  50  pounds  per  acre.  Later 
results  ^  indicated  that  mineral  fertilizers  were  very  essential  to  corn 
but  insufficient  when  used  alone,  the  addition  of  this  quantit}^  of 
nitrogen  per  acre  in  the  form  of  nitrate  of  soda  being  beneficial. 
The  omission  of  nitrogen  from  the  fertilizer  application  at  the  Mas¬ 
sachusetts  State  Station "  produced  light-colored  kernels  and  de¬ 
creased  the  ^deld.  In  experiments  extending  over  a  period  of  eleven 
year  at  the  Massachusetts  Hatch  Station  f  barnyard  manure  alone 
gave  slightly  better  results,  though  at  a  greater  cost,  than  when  com¬ 
mercial  fertilizers  were  used.  At  this  same  station  ^  a  fertilizer 
application  furnishing  the  same  amount  of  plant  food  as  an  applica¬ 
tion  of  1,800  pounds  per  acre,  containing  2.35  per  cent  of  nitrogen, 
10  per  cent  of  phosphoric  acid,  and  4.3  per  cent  of  potash,  was  com¬ 
pared  with  applications  containing  slightly  more  nitrogen,  much  less 
phosphoric  acid,  and  considerably  more  potash.  The  results  were  in 
favor  of  the  application  containing  the  smaller  quantity  of  potash. 
Idiis  series  of  experiments  carried  on  for  ten  years  has  shown  that 
corn  can  be  successfully  grown  on  commercial  fertilizers  alone. 
Larnyard  manure  applied  with  potash  was  more  profitable  than 
barn^^ard  manure  alone.  Potash  has,  in  general,  proved  the  most 
potent  plant-food  element  in  controlling  the  yield.  In  one  series  of 

aConnecticnt  State  Sta.  Rpt.  1893,  p.  2SG. 

&  Coiiiiecticait  State  Sta.  Rpts.  1895,  j).  210;  1890,  p.  315. 
c  Connecticait  Storrs  Sta.  Rpt.  1899,  p.  108. 

Coiiiiectic'iit  Storrs  Sta.  Rpt.  1901,  p.  122. 
e  Massacliusetts  State  Sta.  Rpt.  1893,  p.  221. 
f  Massachusetts  Hatch  Sta.  Rpt.  1899,  p.  9. 

Massachusetts  Hatch  Sta.  Rpt.  1900,  p.  114. 
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experiments  a  plat  which  had  received  160  pounds  of  muriate  of 
j)otash  per  acre  annually  for  fourteen  years  yielded  in  1902  “  47.7 
bushels;  a  plat  receiving  160  pounds  of  nitrate  of  soda  in  addition  to 
the  muriate  ^^ielded  53.4  bushels;  one  receiving  320  pounds  of  dis¬ 
solved  boneblack  in  addition,  55.9  bushels,  while  a  plat  receiving  the 
three  substances  together  gave  a  crop  of  56.2  bushels.  The  highest 
yield  of  corn  and  stover  in  the  series  of  the  tests,  however,  was 
obtained  on  a  plat  receiving  annually  5  cords  of  manure.  Four  plats 
w]iich  had  not  been  fertilized  for  fourteen  years  showed  a  high 
degree  of  exhaustion. 

Phosphoric  acid,  either  alone  or  with  potash,  gave  profitable  re¬ 
turns  at  the  Delaware  Station,^  and  muriate  of  potash,  used  either 
in  paid  or  wholh^  as  a  top  dressing,  gave  a  profit  in  seasons  when 
other  fertilizers  Avere  ineffectiA^e.  The  Maryland  Station  ®  has  car¬ 
ried  on  a  series  of  experiments  to  test  the  effect  of  lime  on  a  rotation 
of  corn,  Avheat,  and  hay.  The  applications  varied  from  10  to  60 
bushels  of  lime  per  acre.  The  results  for  four  years  indicated  that 
the  smaller  applications  had  proA^en  as  efficient  at  the  end  of  the 
period  as  the  larger  applications  and  that  the  relatiA^e  profits  were 
in  favor  of  the  use  of  20  bushels  per  acre.  Other  experiments  by 
the  station  have  shoAvn  that  complete  applications  of  fertilizers  were 
needed  on  the  soil  under  test,  and  that  the  use  of  lime  had  given  a 
marked  increase  in  yield.  The  use  of  ground  oyster  shells  was 
much  more  effectiA^e  than  marl.^  At  the  Virginia  Station  ^  phos¬ 
phoric  acid  regularly  gav^e  increased  yields  at  a  profit,  and  nitrogen 
Avas  used  at  a  loss. 

From  the  results  of  a  series  of  years  the  Georgia  Station  ^  con¬ 
cludes  that  on  the  average  soils  of  middle  Georgia  the  commercial 
fertilizer  application  should  contain  available  phosphoric  acid,  pot¬ 
ash,  and  nitrogen  in  the  relatiA^e  proportions  of  7,  1.3,  and  3.4.  On 
high,  dry  uplands  all  fertilizers  were  used  at  a  loss.  Nitrogen  was 
tlie  most  effective  element,  and  potash  did  not  seem  necessary.  Com¬ 
posting  cotton  seed  in  the  heap  rather  than  in  the  furroAV  did  not 
prove  profitable.  The  station  further  found  ^  that  corn  had  no 
preference  as  to  the  source  of  nitrogen  as  betAveen  nitrate  of  soda, 
cotton-seed  meal,  and  dried  blood.  The  application  of  fertilizers 
in  the  drill  generally  gaA^e  better  results  than  broadcasting.  At 
the  Florida  Station  200  pounds  of  acid  phosphate,  125  pounds  of 

o  Massachusetts  Hatch  Sta.  Rpt.  1902,  p,  128. 

6  Delaware  Sta.  Rpt.  1895,  p.  229. 
c  Maryland  Sta.  Bui.  GO, 

A  Maryland  Sta.  Rpt.  1891,  p.  355. 
e  Virginia  Sta.  Bui.  31. 
f  Georgia  Sta.  Bui.  4E 
0  Georgia  Sta.  Bui.  55. 

7^  Florida  Sta.  Rpt.  1901,  p.  29. 
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cotton-secd  meal,  75  pounds  of  nitrate  of  soda,  and  100  pounds  of 
muriate  of  potash  were  used  as  a  standard  application.  This  appli¬ 
cation,  either  increased  or  diminished  by  one-half,  gave  an  increase 
in  ^deld  of  18  bushels  per  acre,  and  in  the  series  of  tests  the  use  of 
one-half  of  the  application  was  most  profitable.  On  the  soil  of  the 
Alabama  Station  “  phosphates  were  especially  effective  and  gave 
good  results  when  used  with  crushed  cotton  seed  and  stable  manure 
or  muriate  of  potash.  Among  different  fertilizer  applications  used 
at  the  Alabama  Canebrake  Station  ^  in  1903,  88  pounds  of  nitrate 
of  soda  per  acre  given  at  the  second  cultivation  gave  the  largest 
increase  in  yield.  The  same  increase  was  obtained  from  4d  pounds 
of  nitrate  of  soda  and  100  pounds  of  cotton-seed  meal  given  together 
at  the  first  cultivation.  The  Mississippi  Station  found  that  a 
complete  fertilizer  containing  an  abundance  of  vegetable  matter 
was  required  on  exhausted  hill  lands  of  j-ellow  and  red  clay.  At  the 
Louisiana  Station  ^  nitrogen  was  especially  needed,  while  potash 
was  not  required.  Small  amounts  of  phosphoric  acid  combined 
Avith  nitrogen  Avere  profitable.  Nitrogen  Avith  relatiA^ely  small  quan¬ 
tities  of  phosphoric  acid  and  potash  gaA-^e  good  results  at  the  North 
Louisiana  Station.^  During  five  j^ears’  work  on  poor  shalloAV  upland 
soil  with  a  stiff  cla}^  subsoil  the  Texas  Station  f  found  cow  manure 
most  profitable,  although  bone  meal  gaA^e  the  largest  increase  in 
yield.  On  the  black  land  at  the  McKinney  Substation  stable  manure 
was  the  only  fertilizer  used  at  a  profit. 

At  the  Tennessee  Station  ^  8  tons  of  barnyard  manure  per  acre  pro¬ 
duced  an  increase  of  22.10  bushels,  25  bushels  of  lime  per  acre  in¬ 
creased  the  yield  20.09  bushels,  and  a  complete  fertilizer  of  100 
pounds  of  nitrate  of  soda,  150  pounds  of  acid  phosphate,  and  50 
pounds  of  muriate  of  potash  gaA^e  an  increase  of  18.31  bushels. 
These  results  Avere  obtained  with  Cocke  Prolific,  Avhile  Avith  Hickory 
King  the  yields  obtained  with  this  same  treatment  Avere  but  slight!}^ 
increased.  The  Kentuclc}^  Station  determined  that  on  the  limestone 
soil  of  the  bluegrass  region  potash  was  the  element  chiefly  needed. 
Field  experiments  at  the  Ohio  Station  in  1899  and  1900  indicated 
that  the  soils  under  test  Avere  most  responsiA^e  to  phosphoric  acid  and 
that  Avithout  this  element  in  the  fertilizer  nitrogen  and  potash  Avere 
not  effectiA’^e.  Next  to  phosphoric  acid,  nitrogen  A^^as  needed  and 

a  Alabama  College  Sta.  Buis.  3,  ii.  ser. ;  16,  n.  ser. ;  59,  75,  8a. 

&  Alabama  Canebrake  Sta.  Bui.  21. 
c  Alississippi  Sta.  Rpt.  1895,  p.  25. 
d  Louisiana  State  Sta.  Bui.  29,  n,  ser. 
e  North  Louisiana  Sta.  But  10,  n.  ser. 
r  Texas  Sta.  Bui.  45;  Ri)t.  1889,  p.  11. 
r?  Tennessee  Sta.  Bui.,  vol.  17,  No.  2. 

Kentucky  Sta.  Buis.  53,  55. 
i  Ohio  Sta.  Bui.  124. 


504 


EEFORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


seemed  most  effective  on  soil  showing  the  greatest  deficiency  in  it  by 
chemical  analyses.  It  was  also  shov/n  that  where  clover  entered  into 
the  rotation  the  quantity  of  nitrogen  which  can  be  economically 
applied  is  far  beloAV  the  needs  of  the  soil  as  shoAvn  by  its  chemical 
composition. 

At  the  Indiana  Station  ^  horse  manure  applied  in  1883  and  1884 
increased  tlie  yield  eA-ery  year  thereafter  up  to  and  including  1899, 
Avhile  commercial  fertilizers  Avere  not  profitable.  In  experiments 
Avith  different  systems  of  cropping  conducted  for  a  series  of  years  ^ 
commercial  fertilizers  did  not  haA^e  much  effect  on  the  yield  of  corn, 
and  barnyard  manure  gaA^e  much  better  results.  Where  corn  had 
been  groAvn  continuously  for  ten  years  the  results  from  commercial 
fertilizers  and  barnyard  manure  Avere  about  the  same.  At  the  Mis¬ 
souri  Station  ^  solid  and  liquid  barnyard  manure  applied  together 
increased  the  yield,  horse  manure  being  more  effective  than  cattle 
mauure.  Wool  ashes  gave  good  results,  but  neither  salt,  lime,  nor 
plaster  gave  an  increase.  On  muck  soils  in  Michigan  ^  sulphate  of 
potash  proA^ed  especially  valuable. 

The  Pennsylvania  Station  ^  conducted  experiments  v/ith  commer¬ 
cial  fertilizers  and  barnyard  manure  for  a  period  of  tAventy  years. 
In  the  test  Avith  the  plant-food  elements  used  singly,  phosphoric  acid, 
potash,  and  nitrogen  ranked  in  the  order  mentioned  in  the  production 
of  grain;  Avhile  in  the  yield  of  stover  potash  stood  first  and  phos¬ 
phoric  acid  second.  IVhere  the  three  essential  elements  Avere  given 
in  combinations  of  tAvo  theA^  ranked  as  folloAvs:  Potash  and  phos¬ 
phoric  acid,  phosphoric  acid  and  nitrogen,  and  potash  and  nitrogen 
in  the  production  of  grain;  and  potash  and  phosphoric  acid,  potash 
and  nitrogen,  and  phosphoric  acid  and  nitrogen  in  the  production 
of  stoA^er.  Dried  blood  Avas  more  effectiA^e  than  nitrate  of  soda.  The 
use  of  48  pounds  of  nitrogen  in  the  form  of  sulphate  of  ammonia 
in  a  complete  application  gaA^e  the  best  results.  The  use  of  12,000 
pounds  of  barnyard  manure  per  acre  gaA^e  better  yields  of  grain  than 
a  larger  application,  Avhile  a  better  yield  of  stover  Avas  obtained  from 
the  use  of  20,000  pounds  than  from  the  use  of  a  smaller  quantity. 
The  use  of  lime,  either  alone  or  Avith  barnyard  manure,  did  not  seem 
beneficial.  Corn  removed  the  largest  quantity  of  nitrogen  from  the 
soil,  folloAved  by  hay,  wheat,  and  oats  in  the  order  given.  With 
respect  to  the  quantity  of  phosphoric  acid  and  potash  removed,  the 
crops  stood  in  the  folloAving  order :  Corn,  hay,  oats,  and  Avheat. 

a  Incliaea  Sta.  Bnl.  77 ;  Rpt  1899,  p.  45. 

&  Indiana  Sta.  Bid.  88. 
c  Missouri  Sta.  Bids.  14,  32. 
fZMic'lngan  Sta.  Rpt.  1895,  p.  110. 

Pennsylvania  Sta.  Rpt.  1902,  p.  191. 
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At  the  Ala])iiina  Station  ®  the  entire  growth  of  vetch,  the  stubble 
of  vetch,  or  the  entire  growth  of  nearly  matured  rye  or  the  stubble 
of  rye,  was  plowed  under  as  a  green  manuring  for  corn,  and  the  yield 
obtained  was  at  least  50  per  cent  and  in  some  instances  100  per  cent 
greater  on  the  plats  where  vetch  or  vetch  stubble  had  been  plowed 
in  than  on  the  plats  vliere  rye  had  been  grown.  There  was  but 
little  difference  in  the  yield  of  grain  whether  the  entire  vetch  plant 
or  only  the  stubble  and  roots  were  plowed  under.  The  yield  of 
silage  corn  was  2.75  tons  less  per  acre  on  the  A^etch  stubble  plat  than 
on  the  plat  Avhich  received  the  Aunes,  stubble,  and  roots  as  a  manur¬ 
ing;  but  this  loss  in  silage  corn  Avas  more  than  offset  by  the  yield  of 
A^etcli  hay.  The  Massachusetts  Station  ^  found  that  Avhite  mustard 
soAvn  in  corn  in  July  and  ploAved  in  in  the  fall  increased  the  yield  of 
corn  the  next  year  by  452  pounds  of  stover  and  5.4  bushels  of  grain 
per  acre  OA^er  plats  receiving  no  green  manure.  At  the  loAva  Sta¬ 
tion  ^  the  results  for  two  years  indicated  that  green  manuring  for 
corn  with  rye  or  cloA^er  is  unprofitable  at  the  station. 

PLANTING. 

The  different  experiments  conducted  by  the  stations  in  connection 
Avith  planting  corn  consists  ])rincipally  of  studies  on  the  time,  thick¬ 
ness,  and  depth  of  planting,  including  observations  on  the  distance 
betAA'een  the  roAvs  and  betAveen  the  hills  or  stalks  in  the  roAV.  Numer¬ 
ous  experiments  on  the  time  of  ]:)lanting  haA^e  been  made,  and  Avhile 
it  is  influenced  to  some  extent  by  the  latitude,  it  Avill  be  noticed  by 
the  results  obtained  that  the  best  returns  were  secured  from  plantings 
made  in  May.  YJork  of  this  kind  was  carried  on  by  the  Illinois 
Station  ^  for  a  series  of  years,  beginning  in  1888.  Weekly  plantings 
beginning  in  April  Avere  made  for  seven  or  eight  Aveeks.  In  1890  the 
first  planting  Avas  made  April  28  and  the  last  June  9.  The  average 
3deld  of  the  corn  planted  in  May  Avas  73  bushels  per  acre,  and  the 
aA^erage  yield  of  the  three  remaining  plantings,  one  in  April  and  tAvo 
in  June,  Avas  63  bushels  per  acre.  The  percentage  of  Avater  in  the 
shelled  corn  increased  in  general  from  the  earliest  to  the  latest  plant¬ 
ings,  being  nearly  twdce  as  great  in  the  corn  planted  June  2  as  in  that 
planted  April  28,  and  nearty  25  pounds  more  ear  corn  to  produce 
a  bushel  of  air-dry  shelled  corn  Avas  required  for  the  latest  than  for 
the  earliest  plantings.  These  data,  in  the  opinion  of  the  station,  in¬ 
dicate  that  it  is  a  safe  practice  for  the  particular  localiW  to  plant  a 
medium-maturing  variety  of  coiai  from  about  May  5  to  25.  It  Avas 
obseiwed  that  late  plantings  do  not  alAATn^s  require  as  much  cultiva- 

a  Alabama  College  Sta.  Riil.  105. 

6  Arassaolius^etts  Sta.  Kpt.  1895,  p.  177;  189(5,  p.  1(5. 
c  Iowa  Sta.  Bui.  19. 
d  Illinois  Sta.  Buis.  4,  153,  531,  37. 
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tion  as  early  plantings.  In  1891  little  difference  was  found  in  the 
yield  of  a  medium-maturing  yarietj^  of  corn  planted  at  weekly 
intervals  from  April  25  to  May  23.  Alien  planted  later  the  yields 
were  smaller  and  the  ears  not  so  well  filled  out  and  not  thor¬ 
oughly  matured.  In  1893  the  largest  yield  was  obtained  from 
planting  JMay  13,  followed  by  one  planted  May  6.  In  1894  Burr 
Aliite  corn  was  planted  at  intervals  of  a  week  from  April  6  to  June  22. 
The  average  yield  for  seven  years  was  greatest  for  planting  from  May 
11  to  18,  but  the  variation  in  yield  was  not  very  marked  for  the  dates 
between  April  22  and  May  25.  The  results  of  experiments  in  early 
and  late  planting  at  the  Indiana  Station  ®  during  periods  of  four, 
five,  six,  and  seven  years  indicated  that  the  best  returns  are  to  be 
obtained  by  planting  between  May  1  and  10.  The  average  results  of 
planting  at  different  dates  were  as  follows:  May  1,  40.97  bushels  per 
acre;  May  8  to  11,  40.39  bushels;  May  15  to  16,  29.82  bushels;  May 
21  to  22,  37.25  bushels,  and  May  28  to  30,  31.67  bushels.  In  1893 
corn  planted  May  6  matured  in  122  days,  while  corn  planted  at  about 
weekly  intervals  until  June  16  decreased  in  the  length  of  its  growing 
period  as  the  date  of  planting  was  later.  Corn  planted  on  June  16 
required  only  107  days  to  ripen.  At  the  Ohio  Station,^  where  similar 
experiments  were  carried  on  for  a  series  of  years,  the  largest  yield 
was  obtained  from  a  planting  made  as  late  as  June  4,  which  goes  to 
show  that  other  factors  may  entirely  obliterate  the  influence  of 
the  date  of  planting.  The  average  results,  however,  favored  planting 
not  later  than  May  25.  The  results  of  three  years’  experiments  at 
the  South  Dakota  Station  ^  indicated  that  the  best  time  for  planting 
in  that  locality  was  between  May  10  and  20.  In  1901  the  Aorth 
Dakota  Station  ^  planted  two  plats  of  corn  each  week  from  JMay  18 
to  July  2.  The  late  planting  resulted  in  a  greater  yield  of  stalks 
and  a  smaller  jdeld  of  ears  than  the  early  planting.  The  following 
3"ear,<^  when  the  time  of  planting  ranged  from  May  30  to  June  23, 
the  largest  yield  of  fodder  Avas  produced  from  the  earliest  planting. 
In  1898  the  Oklahoma  Station  f  reported  that  in  general  the  best 
results  of  a  planting  experiment  Avere  obtained  from  plantings  made 
IMarch  28.  Corn  planted  Ma}^  1  in  ordinary  upland  soil  by  the  Ala¬ 
bama  Station  ^  yielded  nearl}^  30  bushels  per  acre,  Avhile  a  nuiliber  of 
A^arieties  planted  July  13  on  good  soil  proA^ed  complete  failures. 

The  experiments  in  planting  at  different  depths  haA-e  shown  con¬ 
siderable  variation  in  the  results.  Such  experiments  conducted  dur¬ 
ing  three  successiA^e  years  at  the  Illinois  Station  AA-ere  in  faA^or  of 
shalloAV  planting.  Corn  AAuas  planted  1,  2,  3,  4,  5,  and  6  inches  deej). 

«  Indiana  Sta.  Buis.  39,  50,  55,  04,  77.  e  North  Dakota  Sta.  Rpt.  1902,  p.  113. 

'b  Ohio  Sta.  Bui.,  Vol.  Ill,  No.  3.  f  Oklahoma  Sta.  Bnl.  30. 

c  South  Dakota  Sta.  Bnl.  24.  o  Alabama  College  Sta.  Bui.  111. 
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In  two  of  the  seasons  the  shalloAV-planted  corn  came  np  first,  Avhile 
in  one  season  the  deep-planted  roAvs  started  to  groAv  quicker  hut  AA'ere 
OAxrtaken  in  groAvth  in  four  AA^eeks  by  tlie  shalloAA'-planted  roAA’S. 
'J'here  aauis  no  direct  relation  betAYeen  the  depth  of  planting  and  the 
yield  in  any  one  season.  The  first  Avhorl  of  roots,  disregarding  those 
directly  at  the  seed,  started  at  from  1  to  2  inches  from  the  surface 
Avhether  the  kernels  Avere  planted  shalloAV  or  deep.  While  the  results 
ATiried  considerably,  it  was  found  that,  in  general,  Avhere  the  tempera¬ 
ture,  moisture,  and  mechanical  condition  of  the  seed  bed  at  planting 
time  were  all  favorable  to  the  earlj"  groAvth  of  corn  the  depth  of  jAlant- 
ing  betAYeen  1  and  I  inches  made  but  little  difference.  Summarizing 
the  results  of  fiA^e  years  of  this  Avork,  it  is  shoAvn  that  the  ^deld  Avas 
decreased  as  the  depth  of  planting  increased.  In  similar  experi¬ 
ments  conducted  at  the  Ohio  Station  ®  from  1883  to  1889,  although 
showing  considerable  A^ariation,  the  av^erage  yield  of  gTain  Avas  in 
faAmr  of  planting  only  1  inch  deep,  and  the  results  of  single  seasons 
shoAYcd  plainly  that  shalloAV  planting  was  best,  except  in  continued 
dry  Aveather.  Through  the  series  of  years  both  the  yields  of  grain 
and  fodder  Avere  sometimes  in  faAmr  of  shallow  and  sometimes  in  faAmr 
of  deep  planting,  and  these  differences  are  considered  due  to  other 
causes  than  the  A^ariation  in  the  depth  of  planting.  At  the  Xorth 
Dakota  Station  ®  planting  from  2  to  4  inches  deep  has  given  the  best 
results. 

The  work  Avith  planting  corn  at  different  distances  has  apparently 
been  more  general  than  any  other  line  of  investigation  Avith  the  crop. 
The  Illinois  Station  ®  found  that  with  the  same  rate  of  planting  more 
stalks  were  produced  Avhere  one  kernel  Avas  planted  in  the  hill,  Avhile 
planting  tAvo,  three,  and  four  kernels  to  a  hill  showed  but  A^ery  little 
difference.  There  Avas  a  someAvhat  regular  though  not  constant  in¬ 
crease  from  the  thickest  to  the  thinnest  planting  in  the  Aveight  of 
stalks  and  ears.  The  average  Aveight  of  100  stalks  of  stoA^er — that  is, 
stalks  Avith  the  ears  removed — A^aried  from  40  pounds  in  the  thickest 
planting  to  97  pounds  in  the  thinnest  planting,  Avhile  the  Aveight  of 
100  ears  ranged  from  23  pounds  to  70  pounds.  The  deA^elopment  of 
the  plants  seemed  to  haA^e  depended  mostly  upon  the  thickness  of 
planting  and  but  little  upon  the  method  of  distribution.  Better 
development  Avas  obtained,  howeA^er,  Avhere  tAvo  or  three  kernels  Avere 
planted  in  a  hill  than  Avhere  one  or  four  kernels  were  planted.  The 
number  of  ears  A’'aried  from  18,932  on  the  thickest-planted  plat  to 
5,GG4  on  the  thinnest-planted  one.  Taking  an  average  of  the  first 
four  plantings,  the  number  of  ears  produced  per  acre  Avith  one  kernel 
to  a  hill  Avas  13,529;  Avith  two  kernels,  12,504;  Avith  three  kernels, 

«  Ohio  Sta.  Rpt.  1SS8,  p.  77;  Bill.,  A^ol.  Ill,  No.  3. 

&  North  Dakota  Sta.  Bui.  51 ;  Rpt.  1902,  p.  113. 
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12,21G;  and  with  four  kernels,  12,049.  Where  Iayo  and  three  kernels 
Avere  planted  the  ears  AA’ere  a  little  larger  than  AAdiere  but  one  Avas 
planted.  The  number  of  ears  from  the  different  plantings  repre¬ 
sented  yields  of  92.8,  93.4,  87.4,  and  87.8  bushels  per  acre,  respectiA’-ely. 
Planting  tAvo  kernels  in  a  hill  produced  the  largest  number  of  good 
ears.  In  another  series  of  experiments  ®  carried  on  for  three  years 
corn  Avas  planted  at  the  rate  of  47,520,  23,760,  15,840,  11,880,  9,504, 
and  5,940  kernels  per  acre.  The  first  year  the  number  of  stalks  har- 
A^ested  where  one  kernel  Avas  planted  Avas  someAvhat  greater  than 
Avhere  tAvo,  three,  or  four  kernels  Axere  planted  to  a  hill,  but  the  second 
year  there  Avas  substantially  no  difference  in  the  ratio  of  stalks  har- 
Axsted  to  kernels  planted.  While  the  number  of  ears  increased  by 
thicker  planting,  the  proportion  of  barren  stalks  and  nubbins  also 
increased.  In  both  seasons  planting  at  the  rate  of  one  kernel  every 
0  inches  gaA^e  better  results  than  one  kernel  eAxry  3  inches,  if  the  crop 
Avas  groAvn  for  fodder;  and  planting  one  kernel  every  9  or  12  inches 
ga\^e  the  best  results  if  the  crop  Avas  groAvn  for  the  grain.  In  general, 
the  results  of  the  tAvo  years  indicated  that  the  quantity  of  seed  planted 
controlled  the  yield,  rather  than  planting  one,  two,  or  four  kernels  in 
a  place.  The  third  year  it  Avas  observed  that,  in  general,  the  stalks 
stooled  Avhere  the  planting  Avas  at  a  rate  of  less  than  one  kernel  for 
eA'ery  foot.  On  the  plat  planted  at  the  rate  of  one  kernel  eA^ery  foot 
about  as  many  stalks  Avere  liarA-ested  as  kernels  Avere  planted,  Avhile 
Avhere  the  planting  Avas  thicker  feAver  stalks  Avere  harvested  than 
kernels  planted.  The  aA^erage  for  three  years  shoAVS  that  nearly  three 
times  as  many  ears  Avere  harvested  from  the  thickest  than  from  the 
thinnest  plantings.  The  average  yield  of  corn  and  stalks  decreased 
constantly  from  the  thickest  to  the  thinnest  plantings.  The  thickness  of 
planting  represented  by  one  kernel  eA^ry  12  inches,  tAvo  kernels  eA^ery 
24  inches,  and  so  on,  gaA^e  the  largest  aA^erage  yield  of  shelled  corn  per 
acre  for  the  three  3^ears ;  and  this  thickness  of  planting  also  gave  the 
largest  yield  of  shelled  corn  from  good  ears  for  every  season  of  the  ex¬ 
periment.  With  the  same  rate  of  planting  the  aA^erage  results  shoAved 
no  material  difference  in  the  yield  Avhen  one  or  more  kernels  Avere 
planted  per  hill.  The  station  ^  also  made  a  comparison  of  planting 
in  roAvs  3  feet  8  inches  apart,  Avith  single  kernels  3,  6,  and  9  inches 
distant,  and  three  kernels  every  9,  18,  and  27  inches,  being  in  both 
cases  at  the  rate  of  47,520,  23,700,  and  15,840  kernels  per  acre.  The 
Aveight  of  the  ears  and  stalks,  the  number  of  ears,  and  bushels  of  corn 
per  acre  Avere  greatest  for  the  thinnest  plantings  and  least  for  the 
thickest  plantings.  Corresponding  results  had  been  secured  during 
each  of  the  three  preceding  years.  In  a  second  experiment  with  hills 
at  different  distances  and  Avith  different  numbers  of  kernels  per  hill 
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the  results  showed  that,  in  general,  the  ratio  of  stalks  grown  to  kernels 
planted  and  weight  of  ears  decreases  as  the  rate  of  thickness  in  plant¬ 
ing  increases,  while  the  percentage  of  barren  stalks  also  increases. 
From  the  results  of  all  trials  “  it  is  concluded  that  in  average  seasons 
in  central  Illinois  three  stalks  in  the  hill  will  j^i'odiice  better  results 
than  thicker  planting.  In  1894  the  station  ^  planted  two,  three,  four, 
and  five  kernels  in  hills  3  feet  8  inches  apart  each  wa}^,  and  obtained 
from  planting  two  kernels  40.2  bushels,  from  three  kernels  4G  bushels, 
from  four  kernels  49  bushels,  and  from  five  kernels  48  bushels  per 
acre;  and  in  another  test  three  kernels  per  hill  yielded  44.G  and  five 
kernels  per  hill  50.5  bushels  per  acre.  The  thicker  plantings  pro¬ 
duced  a  greater  proportion  of  nubbins.  With  maximum  yields  there 
were  generally  about  10,000  ears  per  acre. 

The  Kansas  Experiment  Station  ^  determined  the  3deld  of  corn 
rows  having  an  irregular  stand  in  which  the  distance  between  plants 
averaged  from  12  to  24  inches.  It  was  found  that  the  yield  where 
the  stalks  averaged  24  inches  apart  was  29. T  bushels  per  acre,  and 
that  the  yield  increased  with  the  number  of  stalks  in  the  row  until 
the  distance  betAveen  them  aA^eraged  15  inches,  Avhere  the  ^deld  Avas 
58  bushels.  The  yield  then  declined  to  45.1  bushels  per  acre,  Avith 
stalks  averaging  12  inches  apart.  The  variety  of  corn  groAvn  in  these 
tests  AAuis  a  medium  large  dent,  and  the  largest  yield  was  obtained 
AA'hen  the  kernels  Avere  planted  14  to  IG  inches  apart  in  the  roAV. 
Deviations  from  this  distance,  as  is  shoAvn  by  the  results,  Avere 
promptly  folloAved  b}"  a  decrease  in  ^deld.  In  another  experiment  ^ 
a  medium-sized  A^elloAV  dent  corn  Avas  groAvn  on  a  clay  loam  upland 
soil  of  moderate  fertility  in  roAvs  2^,  3,  and  3-^  feet  apart,  Avith  the 
difference  betAveen  the  stalks  in  the  roAV  vaiying  from  4  to  IG  inches. 
The  roAvs  34  feet  apart,  Avith  the  stalks  4  inches  distant,  gaA^e  the 
highest  Aueld,  being  73  bushels  of  corn  and  3  tons  of  fodder  per  acre, 
but  Old  A’'  144  per  cent  of  the  corn  Avas  merchantable.  The  largest 
3ueld  of  corn,  73.77  bushels  per  acre,  Avas  obtained  from  the  jilanting 
made  in  roAvs  34  feet  apart,  Avith  an  interval  of  12  inches  between  the 
plants;  58  per  cent  of  the  ears  from  this  planting  Avas  marketable 
corn.  The  highest  ^deld  of  fodder,  3.93  tons,  came  from  the  roAVS  24 
feet  apart,  with  the  stalks  at  distances  of  4  inches.  The  yield  of  fod¬ 
der  from  the  roAvs  Avith  stalks  4  inches  apart  Avas  more  than  double 
the  Aueld  Avhere  the  stalks  Avere  12  or  IG  inches  apart,  and  its  value 
for  feed  Avas  more  than  tAvice  that  of  the  fodder  from  the  Avider 
planting.  It  is  ])ointed  out  that  thick  planting  decreases  the  rank 
groAvth  of  stalks  and  increases  the  value  of  the  fodder  by  increasing 
the  jirojiortion  (»f  leaA'es  and  grain,  and  that  it  produces  small  ears 
AA'hich  are  easih"  eaten  by  cattle  Avithout  being  broken,  crushed,  or 


a  Illinois  Sta.  Bui.  31. 
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ground.  The  difFerent  distances  in  planting  for  grain  and  fodder 
were  also  tested.®  The  corn  was  surface-planted  and  listed  in  rows 
from  1.5  to  4  feet  apart,  and  the  distance  between  stalks  from  4  to  20 
inch.es.  Three  varieties  were  grown — St.  Charles,  white  and  late- 
maturing;  Learning,  yellow  and  medium  maturing;  and  Pride  of  the 
Xorth,  3"ellow  and  early  maturing.  From  the  results  it  was  found  that 
small  to  medium  sorts,  like  Pride  of  the  North,  are  best  planted  in 
rows  3  feet  apart,  with  the  plants  16  inches  apart  in  the  row.  The 
3ueld  of  merchantable  com,  however,  was  highest  in  rows  feet  apart 
and  the  plants  20  inches  a]oart  in  the  row.  St.  Charles  gave  the  best 
3ueld  of  merchantable  corn  in  rows  3  feet  apart,  with  20  inches 
between  plants.  On  the  listed  plats  the  best  yields  w^ere  obtained  in 
the  rows  4  feet  apart,  with  the  stalks  8,  12,  and  16  inches  apart,  for 
Pride  of  the  North,  Learning,  and  St.  Charles,  respectively;  but  the 
best  yield  of  salable  ears  was  obtained  when  the  stalks  v/ere  4  inches 
farther  apart  in  each  case.  The  highest  weight  of  fodder  was 
obtained  from  planting  4  inches  apart  in  the  row. 

The  average  results  for  two  seasons  at  the  Missouri  Station  ®  show 
no  difference  in  the  yield  from  planting  3  feet  9  inches  apart  each 
way,  with  two,  three,  or  four  grains  in  a  hill.  In  field  experiments  ^ 
conducted  for  three  years  the  total  yield  from  rows  45  inches  apart, 
Avith  inter A^als  of  45  inches  between  the  hills,  increased  as  the  num¬ 
ber  of  stalks  in  the  hill  increased,  but  there  was  also  an  increased 
proportion  of  unmerchantable  ears.  A  single  season’s  trial  in  this 
connection  indicated  that  Avith  a  stand  of  85  per  cent  it  Avas  unprof¬ 
itable  to  replant  the  missing  hills.  Experiments  at  the  Indiana 
Station  ^  suggested  that  corn  to  be  grown  for  silage  may  be  dropped 
6  or  8  inches  apart,  and  corn  for  grain,  12  or  14  inches  apart,  in  the 
drill.  The  average  results  for  eight  5^ears  ®  with  roAvs  3f  feet  apart 
AY  ere  as  follows:  Stalks  lOJ  inches  apart,  50.71  bushels  per  acre; 
stalks  12J  inches,  49.30  bushels;  stalks  13|  inches,  50.08  bushels; 
stalks  161  inches,  46.22  bushels;  and  stalks  191  inches,  43.38  bushels 
l)er  acre.  In  1893,  contrary  to  the  results  in  previous  years,  every 
increase  in  distance  was  folloAved  by  an  increase  in  yield.  During 
the  dry  season  of  1893-94  f  every  increase  in  the  distance  betAveen 
plants  from  11  to  191  inches  Avas  folloAA^ed  by  an  increase  in  yield. 
TIoAA’cA^er,  taking  the  aA^erage  results  for  nine  years,  distances  11,  12, 
and  14  inches  betAveen  stalks  produced  larger  yields  of  grain  than 
thinner  planting,  but  the  largest  yield  of  stoA’^er  in  both  faAmrable 
and  unfavorable  seasons  was  from  thick  plantings.  Later  results 
obtained  at  the  station  shoAV  that  the  greatest  average  yields  of 

a  Kansas  Sta.  Bill.  30. 

6  Missouri  Sta.  Bnl.  14. 
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ears  and  stalks  Avcre  obtained  when  single  stalks  stood  12  to  14 
inelies  apart  in  rows  34  feet  distant.  Thick  ]Dlanting  reduced  the 
size  of  the  ears  and  the  percentage  of  grain,  but  in  dry  seasons  it 
produced  the  heaviest  yield  of  stalks. 

The  results  of  a  series  of  experiments  at  the  Ohio  Station®  show 
that  planting  single  kernels  G  inches  apart  increases  the  yield  of 
fodder  and  the  ],>ercentage  of  nubbins.  With  this  thickness  of  plant¬ 
ing,  the  average  of  full-sized  ears  was  reduced  by  nearly  one-half. 
The  average  yield  was  full}^  as  high  where  the  stalks  stood  12  inches 
apart  in  the  row,  and  the  large  ears  constituted  more  than  four- 
fifths  of  the  entire  3deld,  while  a  distance  of  IS  inches  reduced  the 
total  ^deld  of  grain  by  about  14  bushels  per  acre  without  materially 
reducing  the  number  of  large  ears.  The  maximum  yield  of  nub¬ 
bins,  amounting  to  TO  per  cent,  was  obtained  where  two  grains  were 
planted  every  G  inches.  In  another  experiment  ^  kernels  were 
planted  from  9  to  49  inches  apart  in  the  row  and  from  one  to  four 
grains  in  the  hill.  The  average  yields  for  three  years  were,  with 
kernels  12  inches  apart,  T9. 7  bushels  per  acre;  kernels  15  inches 
apart,  G4.9  bushels;  and  kernels  18  inches  apart,  64.4  bushels.  From 
planting  G  inches  apart,  in  1888'  and  1889,  an  averag'e  yield  of  101.9 
bushels  per  acre  was  obtained,  but  4T  per  cent  of  the  ears  were  nub¬ 
bins.  In  a  three-year  experiment  the  results  indicated  ®  that  plant¬ 
ing  one  grain  every  12  inches  and  two  every  24  inches  was  better 
than  planting  three  every  36  inches  and  four  every  42  or  48  inches 
in  rows  about  3^  feet  apart.  Growing  one  stalk  every  18  inches  gave 
the  highest  percentage  of  sound  corn,  but  with  a  reduced  total  yield. 

The  Vermont  Station'^  planted  corn  in  rows  3  feet  apart  and  the 
kernels  36,  24,  12,  and  6  inches  in  the  row.  The  highest  yields  were 
obtained  from  the  widest  and  the  narrowest  plantings.  The  total 
jdekl  of  the  G-inch  planting  was  more  than  that  from  the  3G-inch 
planting,  but  the  yield  of  ear  corn  was  largely  in  favor  of  the  greater 
distance.  The  Connecticut  Station®  in  1888  planted,  in  rows  4  feet 
apart,  one  kernel  to  every  4  feet,  one  to  every  2,  and  one,  two,  four, 
and  eight  to  every  1  foot.  VTiite  Edge  Dent  and  Rhode  Island 
White  Cap]^>ed  Flint  entered  into  the  experiment.  The  flint  corn 
produced  the  most  dr}^  matter  when  the  plants  stood  a  foot  apart  in 
the  row,  and  the  dent  variety  when  the  plants  stood  two  to  a  foot  in 
the  row.  With  the  flint  variety  the  yield  of  sound  kernels  on  dried 
shelled  corn  increased  steadily  with  the  thickness  of  planting  up  to  a 
stand  of  two  plants  to  the  foot,  after  which  the  yield  declined  rapidly, 
and  where  eight  plants  per  foot  were  grown  no  sound  kernels  were 

d  Vermont  Sta.  Rpt.  1888,  p.  95. 
e  Connecticut  State  Sta.  Rpt.  1889,  p. 
220. 


a  Obio  Sta.  Rpt.  1888,  p.  83. 

Obio  Sta.  Bill.,  Vol.  IV.  No.  1. 
c  Obio  Sta.  Bill.  78. 


512 


EEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


produced.  The  dry  weight  of  leaves  increased  regularly  with  the 
thickness  of  jilanting  and  the  dry  weight  of  stripped  stalks  up  to  a 
stand  of  one  plant  to  a  foot.  The  water-free  weight  of  stripped 
stalks  of  the  flint  corn  was  greatest  where  the  plants  stood  one  to  a 
foot  in  the  row,  while  in  the  case  of  the  dent  variety  this  weight 
increased  steadily  with  the  thickness  of  stand  and  was  greatest  where 
sight  plants  vrere  grown  per  foot  of  row.  The  proportion  of  sound 
kernels  of  the  flint  variety  to  the  total  water- free  crop  increased  with 
the  thickness  of  planting  up  to  a  stand  of  two  stalks  to  the  foot, 
decreasing  rapidly  with  closer  planting,  while  the  proportion  of 
kernels  of  the  dent  corn  to  total  crop  was  greatest  where  one  stalk 
was  grown  each  2  feet.  The  proportion  of  leaves  to  total  dry  crop 
was  largest  where  the  proportion  of  sound  kernels  was  loAvest,  and  the 
proportion  of  yield  of  stripped  stalks  Avas,  in  general,  largest  where 
the  stand  Avas  thickest.  The  proportion  of  dry  Aveight  of  stalks  of 
the  dent  variety  shoAved  a  regular  increase  from  the  plat  with  the 
stalks  2  feet  apart  up  to  the  thickest  stand.  The  indiAudual  plants 
attained  their  greatest  dcA^elopment  in  all  their  parts  Avhere  they  stood 
farthest  apart  and,  consequently,  had  the  most  light  and  the  most 
soil  at  their  disposal,  and  the  yield  per  plant  decreased  quite  regularly 
as  the  stand  became  thicker,  although  not  proportionally  to  the  close¬ 
ness  of  the  stand.  At  the  Maine  Station  ®  the  largest  yield  of  both 
green  crop  and  dry  matter  Avas  obtained  from  planting  kernels  9 
inches  apart.  The  distance  of  planting  had  apparently  no  effect  on 
the  composition  of  the  grain.  The  best  ears  were  produced  by  the 
corn  planted  9  and  12  inches  apart.  The  average  yield  per  acre  of 
dry  matter  at  this  station  ^  for  three  seasons  at  different  rates  of 
seeding  Avas  as  follows:  Kernels  (3  inches  apart,  5,699  pounds;  at  9 
inches,  5,827  pounds,  and  at  12  inches,  5,432  pounds. 

The  Louisiana  Stations  obtained  the  best  results  with  roAvs  5 
feet  apart.  Thinning  to  one  and  two  stalks  per  hill  yielded  42 
and  44  bushels  per  acre,  respectively.  In  another  series  of  tests  ^ 
the  best  yields  in  4-foot  roAvs  Avere  obtained  Avhere  tAvo  stalks  grew 
every  2  feet  of  rov/  and  in  5-foot  roAvs  where  tAvo  stalks  stood  every 
18  inches.  Eesults  obtained  at  the  Alabama  Station  ®  during  a  dry 
season  show  that  the  yields  Avere  i^ractically  the  same  Avhether  the 
distance  between  single  plants  in  roAvs  5  feet  apart  Avas  3  or  5  feet, 
and  that  a  distance  of  2  feet  in  the  roAv  greatly  reduced  the  yield. 
Later  results  ^  shoAved  that  Avhere  each  plant  Avas  alloAA^ed  15  square 

c  Maine  Sta.  Rpts  1894,  p,  37 ;  1895,  p.  19. 
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feet  of  space  narrow  rows  and  wide  spacing  in  the  drill  gave  slightly 
better  average  resnlts  than  wide  rows  and  close  jdanting  in  the  drill. 
On  poor,  sand}'  soil  rows  about  5  feet  apart,  with  plants  3  feet  a})art 
in  the  drill,  gave  most  satisfactory  resnlts.  In  a  series  of  experi¬ 
ments  conducted  in  1896  and  1897,  the  results  of  both  seasons  favored 
planting  so  that  the  distance  in  the  drill  nearly  equals  the  distance 
between  the  rows.®  The  Georgia  Station  ^  concludes  from  its  work 
that  a  distance  of  2  by  4  feet  is  preferable  to  other  distances  on 
upland  soils  capable  of  producing  from  35  to  40  bushels  of  corn  jier 
acre,  but  that  on  the  unimproved  and  badly  Avorn  soils  the  distance 
betAveen  hills  should  range  from  5  by  4  feet  to  5  by  5  feet.  At  the 
Tennessee  Station  ®  llickoiy  King  and  Cocke  Prolific  Avere  planted  in 
hills  of  two  stalks  each  at  distances  of  30,  36,  42,  48,  54,  and  60 
inches.  The  aA^rage  results  for  three  years  Avith  Hickory  King 
Avere  as  folloAvs:  Tliirty  inches,  48.93  bushels:  36  inches,  45.15  bush¬ 
els;  42  inches,  42.49  bushels;  48  inches,  42.52  bushels;  54  inches, 
37.44  bushels,  and  60  inches,  32.56  bushels.  The  results  Avith  the 
other  ATiriety  Avere  similar.  At  30  inches  the  yield  Avas  largest,  but 
the  ears  Avere  small  and  deformed,  Avhile  at  40  inches  the  form  of  the 
grain  and  the  quality  of  the  ear  Avas  good.  The  station  calls  atten¬ 
tion  to  the  fact  that  these  results  indicate  that  100  acres  of  Hickory 
King  planted  at  48  inches  Avould  have  yielded  500  bushels  more  grain 
than  if  planted  at  54  inches,  and  1,000  bushels  more  than  if  planted 
at  60  inches. 

Corn  planted  at  different  rates  at  the  Pennsylvania  Station  ® 
resulted  in  the  best  deA^elopment  of  stalk  and  ear  Avhen  planted  at 
the  rate  of  one  kernel  every  12  inches,  or  12,445  kernels  per  acre,  pro¬ 
ducing  on  the  average  one  stalk  every  15  inches,  or  9,600  stalks  per 
acre.  The  largest  yield,  69  bushels  per  acre,  Avas  obtained  Avhere  one 
kernel  Avas  planted  eA^ery  6  inches  in  roAvs  42  inches  apart.  In  this 
case  there  Avere  19,660  stalks  produced  per  acre,  or  one  stalk  every  74 
inches  in  the  roAV.  There  Avere  four  thicknesses  of  planting  at  the 
rate  of  one  kernel  eA^ery  3,  6,  9,  and  12  inches,  and  four  methods  of 
distribution,  namely,  one,  tAvo,  three,  and  four  kernels  per  hill.  The 
distribution  Avas  apparently  Avithout  effect.  Where  the  corn  Avas 
planted  eA^ery  3  instead  of  6  inches,  the  Aveight  of  ears  Avas  1,850 
pounds,  or  23  bushels  less  from  the  former  than  from  the  latter;  but 
this  decrease  in  the  yield  of  corn  Avas  replaced  by  2,500  pounds  of 
stoA^er. 

More  recent  experiments  in  thickness  of  planting  at  the  North 
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Dakota  Station  "  sho^A'e(i  the  largest  yield  of  fodder  from  corn  planted 
in  rows  22  inches  apart.  Drilled  corn  produced  more  fodder  than 
corn  planted  in  hills  in  rows  44  inches  apart,  but  the  largest  yield 
of  ears  was  obtained  from  planting  in  hills.  Corn  sown  broadcast 
did  not  yield  as  well  as  corn  sown  in  drills.  Drilling  corn  6  inches 
apart  in  rows  34  feet  apart  gave  the  best  average  total  yield  for  two 
3'ears,  the  ^deld  decreasing  almost  regularly  with  a  decrease  in  the 
distance  between  the  plants  in  the  toy:.  Planting  six  kernels  in  a 
hill  gave  a  larger  ^deld  of  fodder  and  ears  than  planting  a  smaller 
number  of  kernels.  In  1901  this  same  station  obtained  on  the  average 
1  ton  G20  pounds  of  dry  fodder  more  per  acre  from  corn  drilled  in 
rows  G  inches  apart  than  from  those  42  inches  apart.  The  results  of 
other  experiments  v'ere  also  in  favor  of  G-inch  drills  for  different 
dates  of  planting.  In  another  test  the  best  yield  of  fodder  was 
obtained  from  12-inch  drills  followed  b}?-  planting  in  hills  in  rows  22 
inches  apart.  Earlier  results  with  planting  in  drills,  however,  have 
indicated  that  for  the  production  of  ears  the  drills  should  be  3G  and 
42  inches  distant.  Experiments  on  the  thickness  of  planting  in 
drill  rows  with  one  kernel  every  G  inches  in  the  drill  gave  the  best 
3ueld  of  fodder  in  1902,  and  also  the  largest  average  yield  for  three 
seasons.  In  growing  corn  for  fodder  in  hills  six  stalks  in  a  hill  gave 
the  largest  average  yield  for  three  trials. 

The  Avork  of  the  Iowa  Station  ^  points  out  the  importance  of  plant¬ 
ing  a  uniform  number  of  kernels,  and  recommends  that  the  planter 
used  should  drop  ninet3^-threg  to  ninet3^-six  times  out  of  a  hundred 
the  number  of  kernels  desired.  When  uniform-sized  kernels  were 
used  the  planter  in  one  test  dropped  Dvo  kernels  eight  times  and  three 
kernels  ninety-Dvo  times  out  of  a  hundred.  With  kernels  irregular 
in  size  the  number  of  times  one,  two,  and  four  kernels  Avere  dropped 
per  hundred  Avas  largeh^  increased. 

Comparative  tests  of  hill  and  drill  planting  haA^e  also  been  carried 
on  b3^  a  number  of  the  stations.  These  experiments  are,  in  a  measure, 
studies  on  the  thickness  of  planting.  At  the  Illinois  Station  ^  one 
plat  AA^as  planted  in  drills  and  two  similar  ones  in  hills.  One  of  the 
plats  planted  in  hills  AA^as  cultiA^ated  both  AA^ays,  the  other  one  way. 
Tlie  3d  eld  of  shelled  corn  per  acre  was  GO.  8  bushels  on  the  plat  planted 
in  drills,  71.7  on  the  plat  planted  in  hills  and  culti Abated  one  Avay,  and 
77.7  on  the  plat  cultivated  both  wa3"s.  Repeated  trials  at  this  same 
station  ®  haA^e  shoAvn  that  under  like  conditions  there  is  no  perceptible 
difference  in  the  a  Average  3deld  Avhether  the  corn  is  j^lanted  in  hills  or 
drills,  the  number  of  stalks  secured  being  a  greater  factor  than  their 
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inode  of  distribution.  In  many  cases  it  is  more  difficult  to  keep 
drilled  corn  free  from  ^yeeds.  “  In  no  year  out  of  the  six  was  any 
material  ditference  shown  in  the  yield  of  corn,  whether  planted  in 
hills  or  drills,  where  equal  numbers  of  kernels  were  planted.’'  ®  The 
Kansas  Station  ^  made  a  comparison  of  listed  corn  in  hills  and  drills 
and  surface-planted  corn  in  drills  and  check  rows.  The  number 
of  plants  grown  in  eveiy  row  was  made  the  same  throughout  the 
entire  experiment.  The  drilled  plats  contained  one  plant  to  every 
lb  inches  of  row,  and  the  hilled  plats  contained  usually  the  same  num¬ 
ber  of  plants.  The  listed  drills  yielded  G.07  bushels  of  corn  and  0.28 
ton  of  fodder  j)er  acre  more  than  the  surface  drills,  and  the  listed 
hills  5.52  bushels  of  corn  and  O.IO  ton  of  fodder  more  than  the  surface 
check-rowed  plats.  During  a  wet  season  ^  listed  corn  yielded  31 
bushels,  or  4  per  cent,  more  per  acre  than  a  surface-planted  crop,  while 
in  the  dry  season  of  the  previous  year  the  results  of  a  similar  experi¬ 
ment  favored  listing  by  nearly  15  per  cent.  It  is  pointed  out  that 
listed  corn  can  be  planted  with  less  time  and  labor,  withstands 
drought  and  winds  better,  and  requires  less  cultivation.  At  the 
Nebraska  Station  ^  corn  planted  in  rows  both  ways  yielded  30  bushels 
per  acre  and  listed  corn  jdelded  18  bushels,  while  on  light  soil  in  the 
AA’estern  part  of  the  State  listed  corn  yielded  40  bushels  per  acre  and 
corn  grown  by  the  other  method  38  bushels.  The  North  Dakota  Sta¬ 
tion  ^  obtained  the  largest  yields  of  fodder  from  corn  planted  in  hills 
in  rows  22  inches  apart,  while  drilled  corn  produced  more  fodder 
than  corn  planted  in  hills  in  rows  -14  inches  apart;  but  the  largest 
yield  of  ears  was  obtained  from  planting  in  hills.  At  this  same  sta¬ 
tion  f  12-inch  drills  gave  the  best  ^deld  of  fodder,  followed  by  plant¬ 
ing  in  hills  in  rows  22  inches  apart.  Foriner  results  with  planting 
in  drills  have  indicated  that  for  the  production  of  ears  the  drills 
should  be  3G  or  42  inches  distant.  Planting  one  kernel  every  G  inches 
in  the  drill  gave  the  best  3deld  of  fodder  in  1902  and  also  the  largest 
average  ^ueld  for  three  seasons.  Five  stalks  in  the  hill  gave  the 
largest  jneld  of  fodder  for  this  season  and  six  stalks  in  the  hill  the 
largest  average  yield  for  three  trials. 

Corn  at  the  Massachusetts  Station  ^  planted  in  34-foot  rows  in 
hills  containing  three  plants  each  at  a  distance  of  3  feet  in  the  row, 
and  in  drills  with  single  plants  1  foot  apart  in  the  row,  gave  the  more 
valuable  total  crop  from  the  drill  system  of  planting.  In  1895  and 

a  Illinois  Sta.  P»nl.  .31. 

6  Kansas  Sta.  Rpt.  188S,  p.  .52. 
c  Kansas  8ta.  Rpt.  ISSO,  pp.  19,  20. 

Nebraska  Sta.  Bui.  .54. 
e  North  Lkikota  Sta.  Bui.  51. 
t  North  Dakota  Ri)t.  1002,  p.  114. 

0  5Iassachusetts  Sta.  Rpt.  1805,  p.  lOG. 
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1896  at  the  Xew  York  Cornell  Station «  broadcasting  gave  the  largest 
total  yield  of  forage  as  compared  with  corn  grown  in  hills  and  drills, 
but  the  feeding  value  of  the  product  was  loAver.  Results  Avith  King 
Philip  corn  at  the  Xcav  York  State  Station  ^  Avere  in  favor  of  planting 
in  hills,  folloAved  by  planting  in  drills  and  broadcasting  in  the  order 
mentioned.  At  the  Mainland  Station  ^  corn  drilled  in  roAvs  3  feet 
9  inches  apart  and  22^  inches  distant  in  the  roAV  has  giv^en  increased 
yields  each  year  of  the  test  over  corn  planted  in  hills  3  feet  9  inches 
distant  each  Avay  and  tAvo  stalks  in  the  hill.  A  comparison  of  drill 
and  hill  planting  at  the  Ohio  Station  covering  a  period  of  four 
years  shoAvs  that  planting  one  grain  every  12  inches  in  the  roAV  gave 
the  best  yield,  but  planting  tAAm  grains  every  2-1  inches  gaA^e  prac¬ 
tically  the  same  results.  In  a  comparison  of  drilling  and  broad¬ 
casting  corn  for  silage  the  Mississippi  Station  ^  obtained  2,925  pounds 
more  per  acre  by  drilling  than  b}^  broadcasting.  The  result  repre¬ 
sented  a  net  financial  advantage  of  $3.35  per  acre. 

CULTIVATION. 


Numerous  experiments  in  the  frequenc}^  and  depth  of  cultivation 
haA^e  been  made  by  the  experiment  stations  since  their  establishment, 
and  the  results  haA^e  throAAui  much  light  upon  the  subject,  eiTecting 
in  many  localities  a  change  in  the  method  of  cultiAuiting  the  crop. 
Some  of  the  earliest  Avork  done  by  the  stations  Avas  along  this  line. 
In  1888  and  1889  good  yields  Avere  obtained  at  the  Illinois  Station,^ 
AAdien  no  cultivation  Avas  given  except  the  removal  of  the  AA^eeds  by 
scraping  the  surface  of  the  soil.  There  AA^as  practicall}^  no  ditference 
in  the  yield  Avhether  corn  Avas  cultivated  four,  six,  or  tAvelve  times, 
the  only  benefit  from  the  extra  cultivation  being  that  the  land  Avas 
kept  much  freer  from  Aveeds.  ShalloAV  cultivation  gave  better  residts 
than  deep  cultivation,  but  the  Aveeds  Avere  much  more  effectually 
destroyed  by  the  deep  tillage.  The  results  for  several  years  indi¬ 
cated  that  any  cultivation  of  the  soil  AA'hich  effectually  removes  the 
Aveeds  Avith  little  or  no  disturbance  to  the  roots  is  of  the  greatest 
benefit.  For  four  years  shallow  cultivation  gave  an  average  yield 
of  75.9  bushels,  as  compared  Avith  70.8  and  72.9  bushels  from  simply 
scraping  the  Aveeds  from  the  surface;  and  taking  the  average  of  fiA^e 
years  ^  shalloAV  cultivation  produced  5.9,  and  scraping  the  surface  2.7 
bushels  more  per  acre  than  deep  cultivation.  During  a  season  of 
ideal  moisture  conditions  ^  very  little  difference  Avas  shoAvn  in  the 
yields  from  a  plat  from  AAdiich  the  Aveeds  Avere  removed  without 


a  NeAV  York  Cornell  Sta.  Bill.  135. 

6  Neiv  York  State  Sta.  Rpt.  ISSO,  p.  200. 
c  Maryland  Sta.  Bills.  33,  02. 
d  Ohio  Sta.  Bui.  140. 

^Mississippi  Sta.  Rpt.  1SS8,  p.  30. 


f  Illinois  Sta.  Bill.  4. 

<J  Illinois  Sta.  Bill.  13. 

Illinois  Sta.  Bill.  20. 
i  Illinois  Sta.  Bill.  31. 
j  Illinois  Sta.  Bui.  40. 
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cultivation,  one  mulched  with  grass  G  inches  deep  after  the  first 
cultivation,  another  cultivated  deeply  with  a  double-shovel  plow, 
and  several  others  cultivated  G  inches  deep  with  a  harrow-toothed 
cultivator. 

At  the  Indiana  Station  "  cultivating  from  1  to  11  inches  deep  gave 
the  largest  yields,  with  only  about  one-half  the  labor.  The  average 
yields  for  nine  3^ears  were  in  favor  of  shallow  cultivation,  with  but 
little  difference  in  the  yields  from  cultivating  1  and  2  inches  deep.  This 
station^  also  conducted  an  experiment  in  restoring  humus  on  a  soil 
which  had  produced  corn  for  ten  successive  years.  The  methods  of 
restoring  the  humus  consisted  in  (1)  passing  the  corn  stover  through 
a  feed  cutter  and  returning  it  to  the  soil  at  the  time  of  plowing,  (2) 
applying  wheat  straw"  equal  in  W' eight  to  the  stover  produced,  and  (3) 
sowung  crimson  clover  in  the  fall  to  be  turned  under  the  follow"ing 
spring.  Judging  from  the  resulting  yields,  the  first  method  w"as  far 
superior  to  the  other  twm.  During  the  ordinary  season  of  1888  the 
Ohio  Station  ^  obtained  the  low^est  average  yield  from  the  largest 
number  of  cultivations,  wdiile  in  the  dry  season  of  1889  the  corre¬ 
sponding  plats  gave  the  highest  average  jdeld.  Experiments  in  deep 
and  shallow"  cultivation  w’ere  carried  on  by  this  station  ®  for  nine 
5"ears.  Deep  cultivation  consisted  in  wmrking  the  soil  wdtli  a  shovel 
cultivator  to  a  deptli  of  4  inches  and  shalloAV  cultiA"ation  in  stirring 
the  soil  Avith  a  spring-tooth  cultivator  to  a  depth  of  1-1  inches.  The 
aAxrage  results  for  the  nine  seasons  shoAV  that  the  shalloAv-cultiA"ated 
plats  3"ielded  4  bushels  of  grain  and  213  pounds  of  stoA^er  more  per 
acre  than  the  plats  receiAung  deep  cultivation.  At  the  PennsylA^ania 
Station  f  corn  on  a  compact  clay  not  stirred  after  planting  yielded 
47  bushels  per  acre,  as  compared  wdth  58  and  59  bushels  Avhere  the 
cultivation  Avas  2  and  4  inches  deep,  respectively.  Frequent  cultiA"a- 
tion  and  cultivating  after  the  usual  time  of  laying  corn  by  did  not 
proA"e  beneficial. 

The  average  yield  for  tw"o  seasons  at  the  Missouri  Station  from  a 
series  of  plats  shOAved  an  increase  of  25.2  per  cent  in  faAmr  of  shal- 
loAv  tillage  as  compared  with  deep  tillage.  In  these  experiments  a 
plat  from  Avhich  the  Aveeds  Avere  removed  Avith  a  sharp  hoe  Avithout 
stirring  the  soil  yielded  more  than  the  deep-tilled  i:>lats  and  less  than 
the  shalloAv  tilled.  Weekly  determinations  of  soil  moisture  for  eleA"en 
Aveeks,  ending  August  G,  shoAved  that  the  shalloAV-tilled  plats  con¬ 
tained  more  moisture  than  either  the  deep-tilled  plats  or  the  plats 
receiving  no  tillage.  Xo  relation  Avas  obseiw^ed  betAveen  the  amount 
of  cultivation  and  the  yield  as  long  as  the  Aveeds  w-ere  kept  doAvn. 

«  Indiana  Sta.  Rpt.  1801,  p.  350. 

^  Indiana  Sta.  Rpt.  1807,  p.  51. 

Indiana  Sta.  Rpt.  1001,  p.  22. 

tfOliio  Sta.  Bui.,  Yol.  Ill,  No.  3. 


e  Ohio  Sta.  Bui.  1-10. 
f  Pennsylvania  Sta.  Rpt.  1801,  p.  51. 
9  IMis.souri  Sta.  Bui.  14. 
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A  comparison  of  tilling  one  way  continuously  and  cross  plowing 
once  was  in  favor  of  cross  cultivation.  In  ordinai\v  seasons  differ¬ 
ent  methods  of  cultivation  at  the  Kansas  Station  ®  did  not  give  ma¬ 
terially  different  results,  and  the  conclusion  is  reached  that  on  good 
soil  in  an  ordinary  season  cultivation  to  keep  the  ground  free  from 
weeds  is  adequate,  but  that  a  greater  amount  of  tillage  may  be  prof¬ 
itable  in  a  dry  season  or  on  poor  soil.  Cultivating  once  in  two  weeks 
and  four  times  during  a  vret  season  gave  the  best  results  on  a  clay  loam 
soil.^  Cultivating  once  a  week  gave  slightly  better  results  during  a 
period  of  three  years  than  either  cultivating  twice  a  week  or  once  in 
two  weeks.  The  largest  average  yield  for  two  years  was  secured 
from  shalloAv  cultivation.®  ^'\Tiere  corn  was  cultivated  from  one  to 
six  times  the  average  results  for  three  years  were  in  favor  of  four 
cultivations.^  At  the  Oklahoma  Station  ®  shallow  cultivation  resulted 
in  a  smaller  yield  than  deep  cultivation  for  drilled  corn,  but  in  a 
larger  yield  for  listed  corn.  Drilled  corn  made  the  largest  yield 
when  cultivated  deep  five  times  and  listed  corn  when  cultivated  shal¬ 
low  ten  times.  In  a  cultivation  experiment  at  the  Utah  Station  ^ 
corn  was  given  shallow,  medium,  deep,  and  no  tillage,  and  the  soil 
was  scarified  and  mulched  with  sowed  dirt.  The  test  covered  five 
years,  and  on  the  whole  medium  tillage  gave  slightly  the  best  results. 
At  the  Nebraska  Station  cultivation  3  inches  deep  gave  much  better 
ter  results  than  cultivation  about  6  inches  deep. 

The  South  Dakota  Station  found  that  thorough  preparation  of 
the  soil  before  planting  and  early  cultivation  before  and  immediately 
after  the  corn  is  up  is  most  effective  in  clearing  the  field  of  weeds, 
and  that  frequent  shallow  cultivation  throughout  the  first  half  of 
the  season  is  most  favorable  to  the  development  and  maturity  of  the 
corn.  At  the  North  Dakota  Station  ^  the  results  of  shallow  and  deep 
cultivation  were  generally  in  favor  of  shallow  cultivation.  Shallow 
tillage  early  in  the  season  and  deep  tillage  late  in  the  season  gave 
better  results  than  continuous  deep  cultivation  or  deep  cultivation 
early  followed  by  shallow  cultivation  later  on.  Harrowing  the  corn 
immediately  after  planting  proved  a  very  effectual  means  of  destroy¬ 
ing  young  weeds. 

Late  and  deep  cultivation  at  the  Iowa  Station  ^  somewhat  reduced 
tlie  yield.  The  average  results  for  two  3nars^‘  show  yields  of  Tl.9 
bushels  with  deep  cultivation  and  82.4  bushels  with  shallow  cultiva- 


n  Kansas  Sta.  Rpt.  1889,  pp.  19,  20. 

Kansas  Sta.  Bill.  30. 
f  Kansas  Sta.  Bill.  45. 
d  Kansas  Sta.  Bill.  64. 

Oklahoma  Sta.  Bill.  10. 
f  Uta.h  Sta.  Bill.  GG. 


0  Nebraska  Sta.  Bill.  54. 

South  Dakota  Sta.  Rpt.  1890,  p.  113. 
i  North  Dakota  Sta.  Bill.  51. 

■}  Iowa  Sta.  Bill.  19. 

Iowa  Sta.  Bill.  55. 
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tion.  In  a  series  of  experiments  during  four  consecutive  years  at 
the  IVisconsin  Station  ”  corn  cultivated  3  inches  deep  gave  better 
yields  than  that  cultivated  1.1  inches  deep.  The  deeper  cultivation 
also  left  the  soil  more  moist  below  the  stirred  surface  soil,  l)ut  the 
higlier  soil  temperatures  Avere  in  faAmr  of  the  land  receiving  shalloAv 
cultivation.  Certain  plats  at  the  NeAV  Hampshire  Station  ^  Avere 
giA’en  no  cultiA^ation,  others  fiA^e,  and  others  fourteen  cultiAuitions. 
Some  of  the  plats  Avere  cultivated  deep  and  others  shallow.  On  the 
plats  not  cultivated  the  Aveeds  greAV  luxuriantl3^  and  the  Aueld  Avas 
reduced  to  IT.I  bushels  of  shelled  corn  per  acre.  The  plats  culti- 
Abated  shallow  fourteen  times  yielded  at  the  rate  of  80. G  bushels  of 
shelled  corn  per  acre;  cultiA^ated  shallow  fiA^e  times  the  yield  Avas  79.1 
bushels,  and  cultiA^ated  deep  five  times,  G9.7  bushels  per  acre.  The 
amount  of  stoA^er  yielded  in  each  instance  stood  in  about  the  same 
ratio  as  the  grain  production. 

Plats  receiving  shallow  cultivation  at  the  Georgia  Station  ^  aA^er- 
aged  2.4  bushels  of  shelled  corn  per  acre  more  and  38  pounds  of 
cured  fodder  less  than  those  receiving  deep  culture.  In  another  till¬ 
age  test,"^  cultivating  thrice  in  succession  every  three  Aveeks,  tAvice 
eA'eiy  two  AA^eeks,  and  once  eA^ery  week  resulted  in  yields  of  32. G5, 
31.25,  and  32.55  bushels  of  shelled  corn,  respectiA^eljx  The  results  of 
later  Avork  along  this  same  line  indicated  that  cultivation  once  a 
week  for  corn  on  unfertilized  land  is  better  than  less  frequent  but 
more  thorough  Avorking  of  the  soil,  Avhile  on  well-fertilized  land  the 
more  thorough  tillage  at  longer  interA^als  is  the  most  adA^antageous. 
The  results  of  cultivation  experiments  at  the  Alabama  Station  f  indi¬ 
cate  that  the  first  cultiA^ation  should  be  deep  and  that  frequent  culti- 
Axation  should  be  continued  late  into  the  season.  At  the  South 
Carolina  Station  ^  corn  planted  on  the  level  Avithout  cultivation, 
except  the  cutting  out  of  grass  and  Aveeds  Avith  the  hoe,  gaA^e  prac¬ 
tically  as  good  yields  as  corn  planted  in  furroAvs  and  cultiA^ated 
shalloAv  the  first  time  and  deep  afterAvards.  The  Mississippi  Station 
examined  the  records  of  one  hundred  and  sixteen  tests  of  shalloAV  and 
deep  culture  made  at  different  stations  and  found  that  sixty-one 
tests  of  deep  cultivation  gaA^e  an  aA^erage  yield  of  GI.9  bushels  per 
acre,  Avhile  fiftA^-fiA'e  tests  of  shallow  cultivation  gaAn  an  average  of 
74.7  bushels,  a  difference  of  9.8  bushels  per  acre,  or  more  than  15  per 
cent  in  favor  of  shalloAv  cultivation. 

«  AAUsconsin  Sta.  Rpt  1894,  p.  2G6.  Georgia  Sta.  U>nl.  G2. 

^  New  Hampshire  Sta.  linl.  71.  f  Alabama  College  Sta.  Bill.  111. 

c  Georgia  Sta.  Bnl.  10.  (/  South  Carolina  Sta.  Bui.  44. 

d  Georgia  Sta.  Bui.  55.  *  Mississippi  Sta.  Bui.  33. 
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DETASSELING. 

The  effects  of  cletasseling  Avere  studied  by  the  stations  several  years 
ago,  but  recently  no  further  attention  has  been  giA^en  to  the  subject. 
In  oA’er  oO  per  cent  of  the  experiments  reported  the  results  indicated 
.  that  detasseling  had  been  either  injurious  or  AAuthout  effect.  The 
most  marked  residts  in  faAmr  of  the  practice  Avere  obtained  in  exjDeri- 
ments  by  the  NeAv  York  Cornell  Station,®  the  increase  in  total  yield 
being  as  folloAvs:  In  1890,  50.G  per  cent;  in  1891,  a  very  small  gain; 
in  1892,  21  per  cent,  and  in  1893,  19.3  per  cent.  On  the  other  hand, 
the  Nebraska  Station  ^  obtained  528  pounds  of  corn  from  ten  detas- 
seled  roAvs,  1,220  pounds  from  ten  normal  roAvs  alternated  Avith  the 
detasseled  roAvs,  and  2,369  pounds  from  tAA^eiity  normal  roAVs  elseAvhere 
in  the  field.  At  the  Kansas  Station  ®  the  results  Avere  also  decidedly 
against  detasseling.  On  plats  from  AAdiicli  the  tassels  Avere  removed 
from  alternate  roAvs  the  detasseled  roAvs  yielded  111,55  pounds  of 
corn,  and  the  roAA^s  Avith  tassels  entire,  185.75  pounds.  Where  only 
the  first  tassels  Avere  removed  and  the  later  appearing  ones  alloAved  to 
deA^elop  the  yield  per  plat  Avas  329.57  pounds,  and  Avhere  the  tassels 
Avere  remoA^ed  from  alternate  stalks  the  detasseled  stalks  yielded 
71.77  pounds  and  the  stalks  not  detasseled  151.61  pounds.  Unfavor¬ 
able  AA^eather  at  a  critical  period  in  the  groAvth  of  the  crop  caused  a 
scarcity  of  pollen  for  the  fertilization  of  the  ears,  and  detasseling 
made  the  matter  Avorse.  The  Illinois  Station  believes  that  if  detas¬ 
seling  is  beneficial  at  all  it  is  most  likely  to  be  so  on  poor  soil  or  in 
dry  seasons,  and  that  the  practice  sometimes  reduces  the  yield. 

lE-BIGATION. 

In  connection  Avitli  a  series  of  investigations  in  soil  physics,  begun 
by  King  at  the  Wisconsin  Station^  in  1889  and  continued  until  1901, 
the  Avater  requirements  of  corn  and  the  influence  of  irrigation  on  the 
yield  Avere  studied.  It  AA^as  found  that  corn  is  able  to  draAV  upon  the 
permanent  Avater  in  the  ground  Avhen  it  lies  at  least  71^  feet  beloAV  the 
surface  in  the  case  of  a  subsoil  of  rather  coarse  sand,  and  that  the 
crop  may  reduce  the  Avater  in  a  subsoil  of  sand  to  7  per  cent  of  the  dry 
soil  at  a  depth  of  40  inches  beloAV  the  surface  Avhen  the  Avater  table  is 
only  42  inches  loAver.  The  observation  Avas  also  made  that  on  May  13 
recently  planted  corn  ground  contained  23.33  pounds  of  Avater  to  the 
100  pounds  of  dry  soil  in  the  surface  6  inches,  Avhile  clover  on  the 
same  kind  of  soil  near  by  had  reduced  the  Avater  content  to  8.59  pounds 
to  the  100  pounds  of  dry  soil. 


c  Ne^y  York  Cornell  Sta.  Bill.  Gl. 
^  Nebraska  Sta.  Bnl.  25. 
c  Kansas  Sta.  Bnl.  45. 


^  Illinois  Sta.  But  37. 
e  Wisconsin  Sta.  Rpt.  1889,  p.  105. 
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In  1890®  the  water  content  of  soil  upon  wliich  corn  was  grown  was 
determined  at  the  time  of  2)lanting  and  when  the  corn  was  cut  to 
ascertain  the  Aveight  of  AA'ater  reciuired  for  a  pound  of  diw  matter, 
as  indicated  hy  the  diminished  soil  moisture  and  tlie  precii)iLation 
betAveen  ])lanting  and  harvesting.  The  results  apparently  shoAved 
that  about  414  pounds  Avere  required  to  produce  a  pound  of  corn. 
A  similar  experiment  the  folloAving  year  shoAved  that  in  one  case 
309  pounds  of  Avater  for  1  pound  of  dry  matter  had  been  required  on 
manured  ground  and  333  jAounds  on  unmanured  ground.  The  dif¬ 
ference  in  results  is  belieATd  to  be  probabl}"  due  to  the  difference  of 
percolation  in  the  soil  during  the  tAvo  seasons.  The  aA^erage  quantity 
of  Avater  required  to  produce  a  pound  of  dry  matter  in  1891  and  1892  ^ 
Avas  309.2  pounds.  In  tAvo  tests  dent  corn  required  an  aA^erage  of 
309.84  pounds  of  Avater  and  flint  corn  in  a  single  experiment  233.9 
pounds  for  the  production  of  1  pound  of  dry  matter,  or,  in  other  terms, 
the  former  required  1.8  times  and  the  latter  2.2  times  the  season's  rain¬ 
fall.  In  1894  and  1895  ®  surface  irrigation  and  subirrigation  of  corn 
AA’ere  tested,  and  in  all  cases  the  3deld  from  the  irrigated  land  Avas  much 
larger  than  from  the  unirrigated  land,  and  surface  irrigation  yielded 
both  3"ears  much  better  than  subirrigation.  In  1896  ^  a  rainfall  of 
15.02  inches,  from  May  1  to  August  31,  Avas  AA^ell  distributed  through 
the  season,  and  still  the  Aueld  on  irrigated  ground  exceeded  that  on 
ground  not  irrigated  by  about  1  ton  per  acre.  The  ^deld  of  shelled 
corn  Avas  also  in  faAmr  of  the  irrigated  ground,  the  difference  being- 
greater  for  thickh^  than  for  thinly  planted  corn. 

In  1897  ®  these  experiments  had  been  conducted  on  the  same  plats 
Avithout  the  use  of  fertilizers  for  four  j^ears.  The  rainfall  during  the 
groAving  season  had  ranged  from  4.48  inches  in  1895  to  15.02  inches 
in  1896,  and  tlie  Avater  suj^ply  by  irrigation  from  5.T  inches  in  1897 
to  26.6  inches  in  1895.  In  eA^ery  season  the  yields  Avere  increased  by 
irrigation.  The  largest  cpiantity  of  feed  Avas  obtained  from  three 
stalks  per  hill,  at  distances  of  15  inches,  in  roAvs  44  inches  apart, 
Avhen  groAvn  AAuth  only  the  natural  rainfall,  and  also  Avhen  a  little 
more  than  7  inches  of  Avater  in  addition  AA^as  supplied  by  irrigation. 
The  smallest  Auelds  of  dry  matter  Avere  obtained  Avhere  only  one  stalk 
per  hill  Avas  groAvn.  The  Auelds  of  shelled  corn  Avere  largest  from  thin 
planting  receiving  onl}^  the  natural  rainfall,  and  these  Auelds  Avere 
nearly  as  large  as  Avhere  the  plats  AA^ere  irrigated,  indicating  that 

a  AVisconsin  Sta.  Rpt.  1801,  p.  124. 

^  AA'isconsin  Sta.  Rpt.  1802,  p.  94  ;  1803,  p.  152. 
c  AA'isconsin  Sta.  Rpt.  1895,  p.  237. 

^  AAMsconslii  Sta.  Rpt.  180G,  p.  105. 
e  Wisconsin  Sta.  Rpt.  1897,  p.  222. 
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with  a  thin  stand  the  rainfall  was  nearly  sufficient  for  a  maximum 
^deld.  In  determining  the  cost  of  irrigation  in  1897  it  was  found  that 
with  an  ordinary  farm  engine,  using  coal  at  $5  per  ton,  water  was 
raised  2G  feet  through  a  G-inch  pipe  at  a  cost  of  $17.32  per  acre-inch, 
and  with  a  2-1-horsepoAYer  gas  engine,  using  gas  costing  $1.25  per  thou¬ 
sand  feet,  the  cost  of  raising  water  12.85  feet  was  $15.75  per  acre-inch. 

After  the  experiments  had  been  carried  on  for  five  years  the  results 
indicated  that  the  fertility  of  the  irrigated  ground  was  being  per- 
ce]3tibly  reduced.  The  sixth  year  37  per  cent  more  diy  matter  was 
produced  on  the  irrigated  than  on  the  unirrigated  plats.®  In  1900  ^ 
the  average  yield  of  water-free  substance  per  acre  for  the  entire 
period  since  1894  was  1,993  pounds  greater  for  irrigated  ground 
than  on  ground  not  irrigated.  The  first  four  years  of  the  experiment 
the  average  gain  due  to  irrigation  was  3,543  pounds  of  water-fre^e 
substance  per  acre,  but  for  the  last  three  years  it  was  only  G2.2 
imunds.  In  1901  ®  the  increase  in  yield  of  corn  by  supplementing 
the  rainfall  by  irrigation  amounted  to  4.2  tons  of  silage,  1.9  ]iounds 
of  dry  matter,  and  35.16  bushels  of  ear  corn  per  acre. 

Irrigation  in  addition  to  the  natural  rainfall  increased  the  yield 
of  corn  at  the  Louisiana  Stations by  100  per  cent.  Soil-moisture 
investigations  for  the  seasons  of  1901  and  1902  at  the  New  Mexico 
Station  ®  showed  that  irrigations  made  at  the  time  of  planting,  before 
tasseling,  and  when  the  grain  was  forming,  which  is  the  ordinary 
IMexican  method,  will  produce  a  fair  crop  of  corn,  but  that  in  the 
ordinary  seasons  of  that  region  from  one  to  three  additional  irriga¬ 
tions  will  prove  beneficial.  At  the  Utah  Station  f  the  percentage  of 
protein  in  corn  kernels  was  increased  from  12.05  to  15.08,  as  the 
amount  of  irrigation  was  decreased  from  37.26  inches  to  7.50  inches. 
T]ie  proportion  of  ears  to  stover  in  these  experiments  increased 
regularly  with  the  increased  application  of  water.  Late  irrigations 
did  not  affect  the  growth  and  yield  of  the  crop  unfavorably.  It  is 
estimated  that  the  best  amount  of  water  for  corn  lies  between  20  and 
25  inches. 

BATE  OF  GBOWTH. 

The  relation  of  meteorological  conditions  to  the  development  of 
corn  was  studied  by  the  Penns^dvania  Station.^^  Corn  planted  May 
8  attained  its  average  m-aximum  height  of  81  inches  on  August  8,  an 
interval  of  ninety-two  days,  during  which  time  there  was  a  daily 

a  Wisconsin  Sta.  Rpt  1899,  p.  200, 

6  Wisconsin  Sta.  Rpt.  1900,  p.  185. 
c  Wisconsin  Sta.  Rpt.  1901,  p.  197. 

^  Louisiana  Stas.  Bill.  62,  2d  ser. 
e  New  Mexico  Sta.  Bnl.  46. 
f  Utah  Sta.  Bnl.  80. 

9  Pennsylvania  Sta.  Rpt.  1888,  p.  167. 
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mean  temperature  of  GT°  F. ;  a  precipitation  of  11.5  inches  falling 
on  t^yenty-eight  days,  of  which  thirteen  da^^s  occurred  before  June 
1;  and  a  mean  daily  cloudiness  of  4.9,  on  a  scale  of  10. 

A  similar  study  was  conducted  at  the  Illinois  Station."  The  ex¬ 
periments  extended  over  four  years,  and  the  average  groAvth  in 
height  for  the  first  week  after  the  plants  were  1  foot  high  was  11. G 
per  cent;  for  the  second,  8.3;  for  the  third,  11.3;  for  the  fourth,  14; 
for  the  fifth,  20.3;  for  the  sixth,  12;  for  the  seventh,  12.7,  and  for 
the  eighth,  8.2  per  cent.  The  corn  reached  its  maximum  height 
eight  weeks  after  it  was  1  foot  high,  but  in  one  season,  Avhen  it  was 
planted  as  late  as  June  3,  it  continued  to  increase  in  height  for  ten 
weeks  after  it  was  1  foot  high.  The  most  rapid  growth  in  height 
was  made  when  the  plants  were  between  3  and  G  feet  tall.*  They  grew 
2  feet  per  week  for  two  weeks  in  succession  the  last  of  June  in  the 
season  of  1890.  Excessive  rains  in  April,  May,  and  June,  1892,  inter¬ 
fered  with  the  groAvth  during  these  months,  but  aliout  3  inches  in 
height  per  day  Avas  made  in  the  last  Aveek  of  July.  Later  Avork  of 
this  kind  at  the  same  station  ^  led  to  the  conclusion  that  the  rate  of 
groAvth  is  to  a  considerable  degree  independent  of  the  temperature 
and  dej^endent  upon  the  stage  of  development  Avhich  the  corn  plant 
has  reached. 


HARVESTHSTG. 

The  experiments  with  reference  to  harA^esting  were  largely  con¬ 
ducted  for  the  purpose  of  determining  the  stage  of  ripeness  at  Avhich 
corn  is  most  profitably  harA^ested,  either  for  the  grain  alone  or  for 
both  grain  and  fodder.  At  the  Kansas  Station "  dent  and  flint  corn 
Avere  cut  on  August  8,  15,  and  20,  and  September  4.  An  additional 
cutting  of  flint  corn  was  made  August  24.  At  the  time  of  the  first 
cutting  the  corn  Avas  in  the  milk  stage,  and  at  the  last  cutting  it  Avas 
hard  and  the  stalks  Avere  drying.  The  average  yield  of  dry  corn 
increased  Avith  both  A^arieties  from  one  date  of  cutting  to  the  next. 
The  yield  of  grain  from  the  earliest  cutting  Avas  15.36  and  29. G9 
bushels,  and  from  the  latest  cutting  39.42  and  61.44  bushels  j^er  acre 
for  the  dent  and  flint  corn,  respectiA^ely. 

In  similar  work  of  this  kind  the  Penns3dvania  Station  ^  found,  by 
analyses  made  of  silage,  dent,  and  flint  corn  varieties  at  difterent 
stages  of  groAvth  and  degrees  of  rixieness,  that  Avhile  the  percent¬ 
age  of  Avater  decreased  as  the  plant  grew  the  absolute  amount  of 
water  increased,  and  that  there  Avas  a  rapid  increase  of  dry  matter 
per  acre  as  the  plants  approached  maturit}L  In  many  instances  the 
amount  of  dry  matter  in  mature  stoA^er  alone  Avas  equal  to  or  more 


« Illinois  Sta.  Bui.  .31. 
^  Illinois  Sta.  Bui.  42. 


c  Kansas  Sta.  Rpt.  1888,  p.  42  ;  Bui.  .30. 
d  Pennsylvania  Sta.  Rpt.  1888,  p.  2G. 


524 


REPOET  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


than  that  of  the  total  crop  in  any  other  period  of  growth.  The 
results  further  called  attention  to  the  fact  that  there  is  considerably 
less  water  to  be  liandled  in  proportion  to  the  amount  of  actual  food 
material  Avhen  the  plants  are  allowed  to  mature  than  when  they  are 
cut  and  used  n'hen  the  kernels  begin  to  glaze.  In  a  later  experiment  ® 
a  comparison  was  made  of  cutting  the  stalks  just  above  the  ^ear  or 
close  to  the  ground  on  September  23  and  of  allowing  the  corn  to  ripen 
in  the  field  without  cutting.  The  largest  yield  of  ears  Avas  obtained 
Avhere  the  corn  ripened  fully  before  cutting  the  stalks.  Topping 
tlie  stalks  Avhen  the  kernels  were  dented  reduced  the  yield  of  ears, 
and  the  reduction  Avas  still  greater  Avhen  the  Avhole  plant  Avas  cut. 
The  same  general  results  Avere  obtained  Avitli  the  stover.  The  top 
AAuis  about  one-third  the  Aveight  of  the  total  yield  of  stoA^er  and  only 
about  one-eighth  of  the  Aveight  of  the  ears  and  stoA^er  taken  together. 
As  compared  Avith  gathering  the  ears  after  the  plants  were  fully  ripe, 
topping  resulted  in  a  yield  of  1,050  pounds  of  stoA^er,  obtained  at  a 
loss  of  540  pounds  of  ears  per  acre. 

Experiments  at  the  Wisconsin  Station  ^  prior  to  1899  shoAved  that 
Hint  corn  should  be  cut  Avhen  it  has  just  passed  the  glazing  stage  and 
dent  corn  Avhen  the  kernels  are  Avell  dented,  and  that  this  stage,  OAving 
to  the  small  proportion  of  Avater  present,  is  favorable  to  good  preser- 
Auition  in  the  silo  and  the  production  of  SAveet  silage.  Pride  of  the 
North  corn  AA-as  cut  at  the  NeAA"  York  Cornell  Station  ®  on  different 
dates,  from  August  2  to  September  24,  and  analyzed.  The  percent¬ 
age  of  protein  gradually  diminished,  Avhile  that  of  carbohydrates  and 
fiber  increased  as  the  plant  matured.  BetAveen  the  first  and  last  cut¬ 
ting  the  dry  matter  and  carboliAxlrates  increased  about  150  per  cent, 
the  fat  about  125  per  cent,  and  the  protein  nearly  doubled.  In  earlier 
Avork  it  Avas  observed  that  the  total  feeding  value  from  tasseling  until 
ripening  increased  IGG  per  cent. 

At  the  loAva  Station  ^  Learning  corn  Avas  cut  on  September  20  and 
27  and  October  G  and  12,  and  its  composition  at  these  different  dates 
determined.  It  is  concluded  from  the  results  that  the  stoA^er  had 
reached  its  full  deA^elopment  by  September  27,  while  the  ears  did  not 
reach  their  maximum  groAvth  until  October  6.  The  increase  in  dry 
matter  of  the  Avhole  plant  Avas  found  to  be  but  slight  after  September 
20.  The  complete  ripening  of  the  ear  resulted  in  a  loss  of  17  per  cent 
of  dry  matter  to  the  stalks  and  leaves.  It  is  belieA^ed  that  the  corn 
should  liaA^e  1)een  cut  betAveen  September  27  and  October  G,  and  that, 
in  general,  corn  cutting  should  begin  Avhen  the  blades  and  husks  haA^e 
begun  to  dry  and  that  it  should  be  finished  Avhen  half  the  blades  and 
husks  liaA-e  dried  up.  At  the  Illinois  Station  ^  corn  cut  early,  Avith 


a  Pennslyvania  Sta.  Rpt.  1891,  p.  58. 
&  AAMscoiisin  Sta.  Bill.  19. 
c  New  York  Cornell  Sta.  Bnl.  IG. 


d  Iowa  Sta.  Bill.  21. 
e  Illinois  Sta.  Bill.  31. 
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the  ears  mostl}^  in  a  roasting-ear  stage  and  the  hnsks  and  leaves  green, 
yielded  2,521  pounds  of  corn  per  acre;  harvested  when  most  of  the 
ears  were  glazed  and  a  feAV  husks  and  leaA^es  were  becoming  dry,  the 
yield  was  3,232  pounds;  and  when  the  corn  was  fully  ripe,  3,874 
pounds. 

At  the  New  York  State  Station"  in  1889  five  cuttings  of  silage 
corn  were  made  from  July  30  to  September  23.  The  greatest  weight 
of  green  fodder  was  obtained  between  the  periods  of  full  silking  and 
the  milky  stage  of  the  kernel.  After  this  period  the  total  Aveight 
decreased,  while  the  total  dry  matter  increased.  As  the  corn  ap¬ 
proached  maturity  the  percentage  of  amid  nitrogen  diminished  and 
that  of  albuminoid  nitrogen  increased.  The  amount  of  sugars  and 
starch  increased  rapidly  during  the  latter  part  of  the  growing  period. 
Experiments  along  this  same  line  at  the  Vermont  Station  ^  indicated 
that  varieties  of  corn  ripening  in  the  latitude  of  the  station  should  be 
cut  as  soon  as  they  glaze,  while  the  later  large-growing  silage  varie¬ 
ties  should  be  allowed  to  stand  as  long  as  possible.  The  total  value  of 
products  obtained  by  the  Georgia  Station  "  when  the  corn  was  cut  and 
shocked  vras  $26. G9  per  acre,  as  compared  with  $20.66  from  harvest¬ 
ing  the  ears  and  blades,  and  $17.10  from  gathering  the  ears  alone. 
Harvesting  the  entire  stalk  of  corn  at  the  usual  time  in  August  was 
more  economical  than  letting  tlie  stalks  stand  and  harvesting  only 
the  ears  in  October.  The  results  obtained  at  the  stations  in  the  South 
have  shown  that,  in  general,  harvesting  the  leaves  for  fodder  before 
the  crop  is  mature  is  unprofitable. 

STOUmG. 

The  experiments  in  storing  deal  largel}^  with  the  shrinkage  or  loss 
of  weight  in  the  crop  after  harvesting.  At  the  Kentucky  Station 
the  shrinkage  in  the  weight  of  field-cured  corn,  spread  over  the  floor 
of  a  barn  loft,  from  Kovember  11  to  January  24,  averaged  18.4  per 
cent.  These  and  later  tests  also  showed  that  apparently  no  connec¬ 
tion  existed  between  the  fertilizers  applied  to  the  crop  and  the  shrink¬ 
age  of  the  corn  in  curing. 

The  shrinkage  of  unshelled  corn  from  Kovember  to  March  at  the 
Rhode  Island  Station  ®  amounted  to  20  per  cent  in  Rhode  Island 
Capped,  21  per  cent  in  Huron  Pure  Yellow,  8  per  cent  in  Minnesota 
King,  7  per  cent  in  Conqueror,  and  22  per  cent  in  Early  Mastodon. 
The  Rhode  Island  Capped  is  a  white  flint  variety  and  the  others  are 
dent  corns.  In  a  second  test  unshelled  Learning  and  Rhode  Island 

a  New  York  State  Sta.  Rpt.  1889,  p.  86. 

^  Vermont  Sta.  Rpt.  1889,  p.  91. 
c  Georgia  Sta.  Bills.  23,  30,  46,  62. 

^  Kentucky  Sta.  Bui.  26. 
e  Rhode  Island  Sta.  Rpt.  1895,  p.  312. 


526 


REPOKT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


Capped  lost  during  four  months  13.5  and  7.5  per  cent,  respective^, 
and  shelled  corn  of  these  same  varieties  14.4  and  7.4  per  cent. 

At  tlie  Iowa  Station  “  a  crib  holding  7,000  pounds  of  husked  corn 
was  built  upon  a  pair  of  scales  and  weekly  weighings  made  during 
one  3^ear.  From  October  to  January  the  loss  in  weight  was  9  per 
cent;  from  January  to  April,  5|  per  cent;  April  to  July,  3^  per  cent; 
July  to  October,  2f  per  cent,  the  total  loss  for  the  year  being  a  little 
over  20  per  cent.  In  a  second  experiment  of  this  kind  ^  begun  October 
24  the  corn  under  test  had  lost  12.60  per  cent  in  weight  by  February 
27.  The  shrinkage  in  Mammoth  Fed,  Kegley  Golden  Beauty,  Iowa 
Silver  Mine,  and  Yellow  Farm  for  nine  months  after  husking  and 
cribbing  ranged  from  21.09  to  22.05  per  cent  among  the  four  varieties. 
Nash  Early  Yellow,  which  was  perfectly  matured  when  a  test  was 
begun  October  31,  showed  a  shrinkage  of  4.93  per  cent  on  January  9, 
while  in  Eeid,  harvested  in  an  immature  condition,  the  loss  in  weight 
for  the  same  period  amounted  to  17.49  per  cent. 

The  loss  in  weight  in  corn  when  the  entire  plant  was  stored  in  the 
silo,  as  shown  in  work  conducted  at  the  Michigan  Station,^'  is  quite 
marked.  Four  tests  showed  an  average  loss  of  8.32  per  cent.  In 
some  instances  the  loss  varied  from  14.57  to  20.36  per  cent.  The  Con¬ 
necticut  State  Station  in  observations  made  on  the  entire  corn  plant 
cured  in  the  field  found  that  the  variations  during  subsequent  stor¬ 
ing  depended  upon  the  dryness  of  the  air.  In  one  case  4.8  tons  of 
cured  fodder  which  had  been  cut  September  1  weighed  7.5  tons  on 
February  8  following,  and  in  another  25.5  tons  of  green  corn  weighed 
5.2  tons  after  curing  on  November  11  and  8.5  tons  by  February  8. 
Corn  husked  when  very  damp  and  cribbed  early  in  October  lost  30 
per  cent  in  weight  by  the  middle  of  February,  while  dry  corn  cribbed 
October  21  lost  11  per  cent  by  the  last  of  January.  Other  cases  on 
record  show  a  shrinkage  of  less  than  3  per  cent  by  January  1,  and 
losses  of  9  to  20  per  cent  during  an  entire  year  are  recorded  for  ear 
corn  vdiich  was  quite  dry  when  put  in  the  crib.  At  husking  time  the 
cob  represents  fully  one-fourtli  of  the  total  weight  of  the  ear,  but 
when  properly  stored  until  sj^ring  its  weight  decreases  to  less  than 
one-fifth  of  the  weight  of  the  ear.  An  experiment  with  shelled  corn 
showed  a  loss  of  7.45  per  cent  from  October  to  March,  while  the  loss 
in  the  cobs  was  fully  36  per  cent. 

ENSILING  AND  SILAGE. 

An  exliaustive  study  of  this  subject  was  made  by  the  Wisconsin 
Station.'^  In  1888  six  silos  were  filled  in  August  and  September  v/itli 

«^Iowa  Sta.  Bill.  45. 

'b  Iowa  Sta.  Bui.  77. 
c  Michigan  Sta.  Bui.  191. 
d  Connecticut  State  Station  Rpt.  1878,  p.  G5- 
e  Wisconsin  Sta.  Rpt.  1888,  p.  67. 
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fodder  corn  of  different  varieties  and  in  different  stages  of  curing. 
The  material  was  run  through  a  feed  cutter  and  cut  into  half-inch 
slices  before  putting  into  the  silo.  The  shocked  fodder  with  which 
the  silage  was  compared  remained  in  the  field  for  a  month  and  was 
then  stored  in  a  barn.  Tv  o  of  the  silos  recorded  temperatures  of  lOO'^ 
and  122°  F.  during  the  first  week,  after  which  the  temperature  went 
doAvn  slowh^  and  steadily.  In  the  average  of  two  trials  fodder  in  the 
shock  lost  27.58  per  cent  of  dry  matter  and  the  material  in  the  silo 
2G.6  per  cent.  In  the  opinion  of  the  station  the  results  indicated  that 
corn  fodder  should  be  stored  away  and  protected  from  rains  as  soon 
as  it  is  cured  or  be  put  into  silos  immediately  it  is  wilted.  Siloed 
corn  as  compared  with  mature  drv  corn  showed  a  loss  of  21.34  per 
cent  of  dry  matter  in  the  kernels.  The  following  year  ®  four  silos 
Avere  filled  with  three  A^arieties  of  corn  and  a  part  of  the  same  crop 
of  each  A^ariety  Avas  cut  and  shocked  in  the  field  at  the  time  the  silos 
Avere  filled,  a  portion  being  brought  to  the  barn  and  stored  after  a 
month’s  standing,  and  the  remainder  left  in  the  field  until  Avanted  for 
feeding.  The  results  indicated  that  Avith  a  tight  silo  and  fodder  at 
the  right  stage  of  maturity  corn  can  be  preserA^ed  in  the  silo  Avith  a  • 
loss  of  about  16  per  cent  of  nutritiA^e  matter.  In  1890^  tank  silos 
Avere  filled  on  September  2  with  1,622  and  1,779  pounds  of  matured 
and  green  fodder  corn,  respectiA^ely.  On  December  10  the  silage 
from  matured  corn  showed  a  loss  of  137  pounds,  or  about  8J  per  cent. 
The  total  loss  from  ensiling,  including  siioiled  silage  AA^eighing  223 
jDounds,  was  22.2  per  cent.  Analysis  shoAved  that  the  loss  in  Aveight 
of  dry  matter  Avas  26.1 ;  of  crude  protein,  30.2,  and  of  ash,  30.8  per 
cent.  Owing  to  the  small  quantity  ensiled,  the  percentage  loss  was 
large.  The  silage  from  the  green  fodder  corn  had  lost  111.5  pounds, 
or  about  6.3  per  cent;  the  spoiled  silage  in  this  case  Aveighed  167 
jAOunds,  making  a  total  loss  of  15.7  per  cent.  The  loss  in  Aveight  of 
dry  matter  Avas  8.3  per  cent;  of  crude  protein,  14.8,  and  of  ash,  12.7 
per  cent.  The  good  silage  Avas  light  green,  of  aromatic  odor,  and 
very  sour.  These  results  are  considered  as  indicating  that  the  more 
AA^ateiT  the  fodder  ensiled  the  smaller  is  the  loss  of  dry  matter,  but 
the  greater  the  acidity  of  the  silage  obtained.  The  mature  corn  did 
not  pack  as  well  in  the  silo  as  the  green  corn,  and  hence  sustained  a 
greater  loss.  The  aA^erage  results  of  this  kind  of  Avork  carried  on  by 
the  station  up  to  this  time,  comprising  ten  different  experiments,  indi¬ 
cated  that  the  loss  of  dry  matter  in  the  silo  had  amounted  to  20.5  per 
cent,  and  that  of  crude  protein  to  20.6  per  cent. 

In  the  fall  and  Avinter  of  1890  ^  the  losses  in  65  tons  of  corn  put  into 
a  single  silo  and  in  field-cured  corn  left  out  of  doors  most  of  the  win- 
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ter  Mere  compared.  In  the  silage  the  loss  of  dry  matter  was  10.3 
per  cent  and  of  protein  12.5  per  cent.  In  the  field-cured  fodder  the 
loss  of  dry  matter  Avas  28.3  ]ier  cent  and  of  protein  34.8  per  cent.  The 
aA'erage  losses  in  ensiling  and  in  field-curing  corn,  as  determined  dur¬ 
ing  the  last  four  years’  experiments  at  this  station,  amounted  to  15.6 
per  cent  and  16. 8  per  cent  for  dry  matter  and  protein,  respectively, 
for  the  silage,  and  23.8  and  24.3  per  cent  for  dry  matter  and  protein, 
respectiA^ely,  for  the  field-cured  fodder.  In  September,  1891,®  four 
compartments  of  a  silo  Avere  filled  Avith  Pride  of  the  North  corn  run 
through  a  feed  cutter,  tAvo  being  filled  Avith  plants  retaining  the  ears 
and  tAvo  Avith  plants  from  Avhich  the  ears  had  been  removed.  The 
silos  Avere  small  and  the  losses  in  dry  matter  Avere  quite  marked, 
being  15.8  per  cent  in  the  silage  Avith  ears  and  24.2  per  cent  in  the 
other.  By  ensiling  ears  and  all  19,950  pounds  of  dry  matter  Avere 
obtained  in  the  silage,  and  by  preserAung  the  stoA^er  and  corn  sepa¬ 
rately  18,608  pounds  of  dry  matter  Avere  secured,  representing  a  loss  of 
nearl}^  7  per  cent  by  handling  the  corn  crop  separately  instead  of 
ensiling  the  entire  plant. 

The  more  recent  experiments  at  the  station  ^  haA^e  been  in  the  line  of 
determining  the  changes  occurring  in  the  formation  of  good  silage. 
The  results  indicated  that  good  silage  can  be  made  under  conditions 
Avhich  exclude  bacterial  activity,  and  that  the  initial  heating  of  silage 
is  due  mainly  to  the  respiratory  processes  of  the  cut  plant  tissues 
themselves.  First-class  corn  silage  Avas  made  in  numerous  instances 
in  small  receivers,  the  temperatures  of  Avhich  ncA^er  exceeded  75°  to 
80°  F.  It  is  concluded  that  the  acids  of  silage  are  a  product  mainly 
of  intramolecular  respiration  and  that  the  degree  of  acidity  is  de¬ 
pendent  upon  the  duration  of  the  respiration  of  the  cells.  The  results 
obtained  are  considered  as  explaining  the  presence  of  large  amounts 
of  acids  in  silage  from  immature  and  succulent  crops.  The  putrefac¬ 
tive  changes  occurring  in  silage  are  due  to  bacteria  capable  of  devel¬ 
oping  under  anaerobic  conditions  in  the  succulent  tissues.  That  the 
peculiar  aroma  of  good  silage  can  be  produced  under  conditions  in 
Avhich  all  Autal  processes  are  suspended  is  taken  as  an  indication  that 
enzyms  are  operative  in  this  connection. 

It  is  stated  that  the  unavoidable  losses  in  silage  are  due  to  the  for¬ 
mation  of  Avater,  carbon  dioxid,  and  Amlatile  organic  acids,  resulting 
from  the  intramolecular  respiratory  processes  of  the  material  put  into 
the  silo.  The  aAmidable  losses  are  due  mainly  to  the  decomposition 
of  organic  matter  by  bacteria  and  mold.  The  admission  of  air  by 
imperfectly  constructed  silos  facilitates  the  growth  of  these  organ¬ 
isms  and  prolongs  the  direct  respiration  of  the  plant  tissues.  Bac- 
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terial  activity,  instead  of  being  essential,  was  found  deleterious^ 
being  most  marked  where  putrefactive  changes  occurred. 

The  carbon  dioxid  found  in  the  silo  is  evoh^d  by  the  intramolec- 
idar  respiration  of  the  ensiled  tissues,  while  the  nitrogen  is  consid¬ 
ered  as  coming  from  the  entangled  atmospheric  air  originall}^  present 
when  the  silo  is  filled.  In  good  silage,  Avhere  jmtrefactive  changes; 
do  not  occur,  the  gases  associated  Avith  putrefactiA^e  fermentation  are; 
not  found. 

At  the  same  station  ®  a  stud}^  of  the  unaA'oidable  losses  in  silage 
Avas  made.  The  material  Avas  ensiled  under  the  complete  exclusion 
of  air,  but  j^ermitting  so  much  as  Avould  be  entangled  in  the  material 
AA’hen  filling  the  silo.  From  the  loss  in  Aveight  during  the  first  fifteen 
days  the  author  concludes  that  in  100  tons  of  corn  silage  under  simi¬ 
lar  conditions  the  loss  of  dry  matter  Avould  liaA^e  been  betAveen  1.2T 
and  1.G2  tons. 

In  another  test  in  this  connection  the  gaseous  products  giA^en  off 
from  corn  silage  Avere  measured.  In  105  days  one  sample  lost  3.31 
per  cent  of  its  green  Aveight,  and  another  3.21  jrer  cent  in  59  days.. 
The  total  amount  of  gas  collected  in  the  first-mentioned  experiment 
Avas  20.10  cubic  feet,  and  in  the  second  17.05  cubic  feet,  or  from  three 
to  four  times  the  Amliime  of  the  silage,  and  on  the  average  74.02  and 
72.24  per  cent,  respectiA^ely,  Avas  carbonic-acid  gas. 

In  the  report  for  1901  ^  a  study  of  the  causes  operatir^e  in  the  for¬ 
mation  of  silage  is  reported.  The  temperature  produced,  the  loss  in 
weight,  and  the  amount  of  gases  evolved  Avere  determined.  Cut 
field  corn  of  average  maturity  Avas  placed  in  tAvo  galAuinized-iroii 
receptacles  14  feet  in  diameter  and  4  feet  high.  These  silos  Avere  then 
hermetically  sealed,  and  remained  closed  for  tAvcnty-fiA^e  days.  The 
initial  maximum  temperature  Avas  reached  the  first  day  after  filling. 
For  tAveh^e  days  the  temperature  remained  above  the  room  tempera¬ 
ture,  after  Avhich  it  fluctuated  Avitli  the  same.  II lien  opened  the 
silage  was  in  good  condition  and  shoAved  no  CAudence  of  mold  or  bac¬ 
terial  decomposition.  Three  days  later  the  temj^erature  of  the  silage 
began  to  rise  rapidly,  reaching  its  maximum  at  about  50"^  C.,  or  20^ 
aboA^e  the  initial  heating  after  about  ten  days,  Avhen  the  temperature 
again  fell,  but  ncA^er  reached  that  of  the  room.  The  total  loss  in  the 
weight  of  silage  before  opening,  representing  the  unaAmidable  losses^ 
Avas  about  1  per  cent.  After  the  silos  Avere  opened  the  loss  in  AA^eight 
was  small  until  the  temperature  began  to  rise,  Avhen  it  increased 
rapidly,  and  amounted  to  nearly  1  pound  per  day  as  the. maximum 
temperature  Avas  reached.  It  is  assumed  that  if  the  gas  evoh^ed  Avas 
carbon  dioxid  the  loss  in  Aveight  due  to  the  eAmlution  of  this  gas  Avould 
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approximate  1  per  cent,  or  practically  the  same  as  sllo^Yn  by  the  actual 
climiniition  of  weight  in  the  silage.  From  the  results  it  is  concluded 
that  the  normal  changes  in  silage  are  due  to  direct  and  intramolecular 
respiration  of  the  plant  cells  themselves,  and  that  normally  bacteria 
and  mold  are  detrimental  only  when  air  finds  access  to  the  mass  of 
plant  tissues  in  the  silo. 

The  relation  of  plant-cell  activity  to  silage  formation  was  studied 
by  placing  the  immature  cut  corn  in  a  receiver  and  immediately 
freezing  the  same  to  destroy  cell  activity.  This  was  compared  with 
the  sample  ensiled  in  the  usual  way.  One  frozen  sample  was  treated 
with  ether.  After  twenty-two  days,  when  all  samples  were  opened, 
only  the  sample  treated  in  the  usual  way  had  a  distinctly  silage 
aroma,  while  the  other  samples  had  a  decidedly  offensive  odor,  sug¬ 
gestive  of  putrefaction.  It  was  concluded  that  if  the  silage  changes 
were  attributable  to  bacteria,  the  frozen  corn  should  have  made  as 
good  silage  as  the  other.  Practically  the  same  amount  of  acidity 
was  found  to  have  developed  in  all  samples  as  the  result  of  bacterial 
growth,  but  in  the  frozen  samples  treated  with  ether  the  acidity  was 
very  much  lower.  It  is  believed  that,  owing  to  the  immediate  destruc¬ 
tion  of  the  life  of  the  plant  cells,  the  changes  which  characterize 
silage  formation  did  not  take  place.  A  number  of  samples  of  the 
same  lot  of  corn  were  ensiled  and  opened  on  different  dates  to  deter¬ 
mine  the  relation  of  aroma  production  to  death  of  plant  cells.  The 
characteristic  aroma  of  silage  was  observed  at  early  stages,  before  the 
plant  cells  had  died,  and  it  is  believed,  therefore,  that  the  internal 
processes  of  the  living  plant  cell,  rather  than  the  growth  of  enzyms, 
are  the  factors  that  inaugurate  the  series  of  changes  resulting  in  the 
l^roduction  of  good  silage. 

A  study  was  also  made  of  the  effect  of  close  packing  of  corn  in  the 
silo  on  the  unavoidable  losses  in  silage.  Well-matured  corn  was 
ensiled  in  pint  and  quart  bottles,  packed  at  different  degrees  of 
density.  The  loss  of  weight  in  the  material  was  determined  at 
thirt^^-three  and  three  hundred  and  three  days.  The  average  loss 
in  loosely  packed  silage  was  nearly  three  times  as  large  as  in  the 
closely  packed  silage;  the  closely  packed  samples  came  to  a  con¬ 
stant  weight  in  eight  and  nine  da3^s,  while  the  other  samples  con¬ 
tinued  to  lose  for  twenty-eight  and  thirty  days.  In  studying  the 
silage  gases  it  was  found  that  the  air  in  the  silo  becomes  rarefied.  In 
one  experiment  silage  exposed  to  the  air  did  not  mold,  and  lost  in 
weight  only  3  pounds,  or  4  per  cent,  from  May  15  to  September  18. 
This  silage,  although  appearing  normal,  was  less  acid  than  ordinary 
silage  and  had  a  distinctly  abnormal  taste.  Forcing  air  through  a 
silo  did  not  injure  the  appearance  of  the  silage,  but  gave  it  a  bad 
odor  and  made  it  unpalatable.  From  the  data  obtained  it  is  con- 
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eluded  that  during-  the  enrly  stages  of  the  ensiling  processes  carbon 
dioxid  is  given  off  in  large  volumes,  and  that  nitrogen  other  than  that 
of  the  residual  air  is  likely  to  be  proven  to  be  a  notable  com])onent  of 
the  gases  of  normal  silage  at  all  times.  IVater,  vapor,  and  other 
volatile  products  escape  with  the  gases  of  normal  silage  at  all  times, 
but  their  quantitative  relations  have  not  yet  been  determined  with 
sufficient  accuracy.  The  more  loosely  silage  is  i)acked  in  the  silo  and 
the  larger  the  volume  of  entangled  air,  the  greater  will  be  the  un¬ 
avoidable  losses,  and  the  more  open  and  porous  the  walls  the  larger 
will  be  the  volume  of  air  drawn  into  the  silos.  It  is  pointed  out 
that  Iw  making  the  silo  as  nearly  air-tight  as  possible  the  silage 
breathing  could  be  materially  reduced  and  the  losses  consequently 
lessened. 

Silage  and  diy  fodder  from  corn  cut  at  different  periods  of  growth 
were  compared  at  the  Michigan  Station.®  The  first  cutting  was 
made  August  10,  and  subsequent  cuttings  were  made  at  intervals 
of  about  a  week,  the  last  cutting  being  made  September  14,  when 
the  corn  was  ripe.  The  results  showed  that  while  the  weight  of 
green  stalks  did  not  vary  widely,  the  amount  of  drj^  matter  increased 
steadily  from  2,672  pounds  per  acre  to  4,536  pounds  at  the  last  cut¬ 
ting.  The  j)ercentage  of  dry  matter  in  the  silage  steadily  increased 
from  10  per  cent  on  August  10  to  nearly  30  per  cent  on  Septem¬ 
ber  14.  The  estimated  amount  of  dry  matter  in  the  silage  from  1 
acre  increased  from  1,920  pounds  to  4,411  pounds,  and  the  loss  of 
dry  matter  by  ensiling  varied  from  752  pounds  to  125  pounds  per 
acre.  The  amount  of  acid  fell  from  1.26  per  cent  to  0.70  per  cent. 
These  results  are  taken  to  indicate  the  loss  occasioned  by  using  suc¬ 
culent  and  immature  corn  for  silage  and  the  advantage  of  using  corn 
that  is  nearl}^  ripe.  The  ash  in  the  corn  and  in  the  silage  showed 
a  steady  decrease  with  the  increased  age  of  the  plant.  The  crude 
fiber  remained  quite  uniform  in  the  cornstalks,  but  decreased  in  the 
silage  from  29.41  to  22.98  per  cent,  showing  that  with  the  ripened 
stalks  in  the  silo  a  larger  amount  of  the  crude  fiber  is  made  digesti¬ 
ble  and  assimilable.  The  ether  extract  was  increased  nearly  75 
joer  cent  in  the  silo.  lYith  reference  to  nitrogen-free  extract,  it  is 
stated  that  the  content  of  49.04  per  cent  in  the  first  cutting  of  corn 
represented  only  1,310  pounds  to  the  acre,  while  the  57.02  per  cent 
at  the  last  cutting  represented  2,576  pounds;  and  in  the  silo  45.68 
per  cent  of  the  nitrogen-free  matter  in  the  first  cutting  represented 
only  876  pounds,  while  58.65  per  cent  in  the  last  cutting  represented 
2,587  pounds  of  carbohydrates.  The  nitrogenous  constituents 
shoAved  a  falling  off  in  percentage,  but  an  actual  increase  for  the 
Avhole  product.  In  later  ex2:)erinients  ^  the  loss  in  the  silo  of  corn 
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cut  at  clitferent  stages  of  growth  was  studied.  The  corn  was  cut 
August  10  and  25  and  September  0  and  15,  and  the  losses  sustained 
in  the  dry  matter  by  Xovember  22  and  27  for  the  August  and  Sep¬ 
tember  cuttings,  respective^,  amounted  to  20.08,  24.81,  22.01,  and  26.80 
per  cent  for  the  different  dates  in  the  order  mentioned.  The  loss 
of  weight  in  corn  «  Avhere  the  entire  plant  is  stored  in  the  silo  was 
found  to  be  quite  marked.  Four  tests  shoAved  an  a  Average  loss  of  8.32 
per  cent.  In  some  instances  the  loss  A^aried  from  14.57  to  20,36  per 
cent.  A  record  of  silo  temperatures  and  of  changes  in  Aveight  in 
ensiled  fodder  corn  Avas  made  at  the  Vermont  Station.^  A  small 
Avooden  tank  silo  was  filled  Avith  cut  fodder  corn,  closely  packed 
and  coA^ered.  The  highest  temperature,  80°  F.,  Avas  reached  the  sec¬ 
ond  day  after  the  silo  Avas  filled.  There  Avas  a  loss  in  ensiling  of 
14.67  per  cent  of  the  total  dry  matter  in  the  original  material,  and 
this  loss  Avas  almost  entirely  in  nitrogen-free  extract.  A  comparison 
Avas  also  made  ^  of  ensiling  and  field-curing  corn  Avith  and  Avithout  the 
ears,  the  ears  being  ground  in  the  latter  case  and  fed  Avith  the  stalks 
from  Avhich  they  Avere  taken.  The  losses  in  dry  matter,  albumi¬ 
noids,  and  carbohydrates  Avere  about  the  same  for  all  cases.  The 
ears  in  the  silo  lost  more  of  their  food  value  than  those  handled 
in  other  Avays.  In  dr}^  matter  the  loss  amounted  to  about  20  per 
cent,  being  represented  largely  by  the  loss  in  carbohydrates.  From 
experiments  conducted  by  the  NeAV  Hampshire  Station,^^  it  Avas  con¬ 
cluded  that  the  corn  plant  has  reached  its  maximum  food  production 
Avhen  it  is  nearly  matured,  Avitli  the  ears  fully  formed  and  Avell 
filled,  and  that  at  this  stage  it  is  best  fitted  for  silage.  Learning 
dent  corn  Avas  found  the  most  desirable  A^ariety,  and  for  the  por¬ 
tions  of  the  State  Avliere  the  season  is  too  short  for  this  A^ariety  to 
reach  the  j^roper  stage  Sanford  flint  corn  is  recommended.  In  com¬ 
paring  the  feeding  Auilue  of  Sanford,  Learning,  and  Mosby  Prolific, 
the  results  seemed  to  place  Sanford  silage  highest  and  Mosby  Pro¬ 
lific  loAvest.  A  chemical  study  of  the  silage  shoAved  fhat  the  sugar 
in  the  green  fodder  Avas  practically  all  destroyed  in  the  silo,  and 
it  is  therefore  suggested  that  cutting  be  postponed  until  the  grain 
is  full  sized  and  the  sugars  have  been  changed  largely  to  starch. 
During  the  A^ears  1895  to  1899  ^  the  acidity  of  silage  Avas  studied. 
The  aA^erage  total  acid  content  of  samples  of  Sanford  corn  silage 
varied  from  1.05  per  cent  acetic  acid  in  1895  to  1.95  per  cent  in  1897., 
IVith  Learning  corn  the  variations  ranged  from  0.67  per  cent  in 
1896  to  1.47  in  1897.  The  aA^erage  of  fiA^e  samples  of  Mosby  Pro- 
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lific  taken  between  IT  and  31,  1890,  Avas  0.82  ])er  cent.  Anal¬ 

yses  in  1899  of  silage  made  from  Learning  corn  shoAved  that  the 
aciditA"  of  the  surface  silage  Avas  usualh^  loAver  than  that  of  the  silage 
0  or  8  inches  heloAv  the  surface,  the  aiyrage  results  being  0.83  per 
cent  for  surface  silage  and  1.03  ])er  cent  acetic  acid  for  silage  not 
less  than  0  inches  beloAV  the  surface. 

The  PennsylA'ania  Station  ^  found  that  silage  lost  about  one-half 
as  much  dry  matter  by  fermentation  as  field  corn  did  hy  fermenta¬ 
tion  and  mechanical  losses  together;  the  silage  lost  about  tAAT)-fifths 
as  much  total  protein  as  the  fodder,  but  OAxr  one-fourth  of  its 
albuminoids  Avas  coiiAX^rted  into  nonalbuminoids,  AAdiile  in  the  field- 
cured  fodder  there  aauis  no  evidence  of  any  such  coiiA^ersion.  The 
silage  lost  no  AAmodA^  fiber,  AA'hile  the  cured  fodder,  eAudently  from  the 
breaking  off  of  parts  during  handling,  lost  considerable  in  this  in¬ 
gredient.  The  loss  of  starchy  matter  Avas  about  in  proportion  to 
the  total  loss  of  dry  matter,  being  slightly  greater  relatively  in  the 
fodder  than  in  the  dry  silage.  The  NeAv  Jersey  Stations  ^  found  that 
the  cost  of  harA^esting,  storing,  and  preparing  the  dry  matter  con¬ 
tained  in  corn  AA^as  greater  in  the  form  of  silage  than  in  the  form  of 
dry  fodder,  and  that  more  is  realized  from  corn  fodder  Avheii  pre- 
seiwed  and  fed  in  the  form  of  silage  than  as  fodder.  The  Utah  Sta¬ 
tion  ®  filled  tAA’o  silos  Avith  green  corn  fodder  and  one  Avith  corn  stoAW. 
The  a  Average  loss  of  dry  matter  in  the  green  corn  silage-  Avas  IT.I 
per  cent  and  in  the  stoA-er  25.1  per  cent.  The  changes  in  the  com]io- 
sition  of  stored  dry  corn  fodder  Avere  decidedly  less  important  than 
in  the  corn  preserA^ed  in  the  silo.  Corn  fodder  stored  in  the  silo 
after  drying  for  tAvo  Aveeks  kept  better  than  any  of  the  other  lots. 
None  of  it  had  spoiled;  it  shoAved  no  loss  by  analysis,  and  gaA-e  the 
appearance  of  haAdng  been  kept  in  an  ideal  condition. 

CORN  BREEDING. 

Experiments  in  the  improA^ement  of  corn  by  cross  fertilization  and 
selection  are  reported  for  seA^eral  stations.  In  the  method  of  cross 
fertilization  folloAved  by  the  Kansas  Station  the  tassel  AAdien  the 
pollen  Avas  about  to  be- discharged  Avas  inclosed  in  a  paper  or  cloth 
bag,  and  the  ear  just  before  the  emergence  of  the  silk  was  also  coA^ered.. 
The  bag  oA^er  the  tassel  of  the  variety  Avhose  pollen  was  desired  AAxas 
remoA^ed  and  taken  to  the  ear  to  be  fertilized,  the  pollen  being 
sprinkled  on  the  exposed  silk  after  the  coA^ering  had  been  remoA^ed. 
The  ear  aauis  then  again  coAx^red  until  the  silk  Avas  entirely  Avithered, 
and  often  until  the  grains  AAxre  ripe  and  the  ears  remoAxd  from  the 

«  I’ennsylvaiiia  Sta.  Rpt.  1880,  p.  110. 
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stalk.  This  line  of  work  was  followed  from  1888  to  1890,  and  the 
resnlts  in  general  show  that  nninerous  crosses  by  means  of  artificial 
pollination  were  mostly  successful,  and  that  the  different  races,  as 
dent,  flint,  soft,  sweet,  and  pop  corn  apparently  crossed  readily. 
The  effects  of  crossing  were  in  comparatively  few  cases,  generally  in 
sweet-corn  varieties,  visible  the  first  year.  The  second  generation 
usually  showed  ears  more  or  less  completely  blended  and  often 
exactly  intermediate  between  the  tAVO  parent  types.  More  rarely 
the  grains  of  a  single  ear  Avere  unlike  each  other,  resembling  closely 
or  remotely  either  parent.  The  third  year  the  produce  Avas  generally 
true  to  the  seed  planted. 

In  1891  “  some  blue  kernels  found  on  ears  of  corn  Avhose  interme¬ 
diate  parents  Avere  known  to  haAX  shoAvn  no  kernels  of  this  color  Avere 
planted  and  one  of  the  resulting  ears  Avas  fertilized  with  pollen  from 
the  same  stalk  under  conditions  Avhich  kept  it  free  from  any  possible 
intermediate  cross.  This  ear  contained  370  kernels,  of  AAdiich  206 
Avere  blue,  71  pink,  71  orange-yelloAV,  and  22  pure  white.  Fh^e  other 
ears  from  the  same  seed  exposed  to  the  pollen  of  other  A^arieties 
shoAved  the  same  variation  in  color,  Avith  a  slightly  smaller  percentage 
of  blue.  The  prepotency  of  blue  corn  was  studied  by  examining  a 
large  number  of  ears  from  other  plats  groAving  within  a  radius  of 
25  yards,  and  it  Avas  found  that  about  half  the  number  of  uninclosed 
ears  had  from  one  to  fiA^e  blue  kernels,  Avhile  not  one  of  the  inclosed 
gave  any  trace  of  blue. 

In  connection  Avith  later  Avork  on  the  improA^ement  of  corn,^^  analy¬ 
ses  Avere  made  of  A^arieties,  single  ears,  and  single  kernels,  to  deter¬ 
mine  their  nitrogen  content.  In  thirty-tliree  A^arieties  under  iiiA^esti- 
gation  the  nitrogen  ranged  from  1.56  to  2.26  per  cent.  In  different 
ears  of  a  variety  groAvn  for  thirty  years  Avithout  admixture  it  ranged 
from  1.53  to  2.24  per  cent,  and  in  ears  of  a  cross  originated  the  preAu- 
ous  year,  from  1.35  to  2.22  per  cent.  The  nitrogen  content  of  single 
kernels  from  the  same  ear  A^aried  considerably,  but  not  to  an  extent 
as  great  as  among  different  ears  of  the  same  variety.  It  was  also 
found  that  the  specific  graAdty  of  kernels  is  too  uncertain  a  factor  for 
the  selection  of  corn  rich  in  nitrogen.  Of  the  original  thirty-three 
varieties,  tAventy-one  Avere  selected  for  breeding  purposes,  and  after 
three  years  the  crosses  obtained  shoAved  remarkably  high  percentages 
of  nitrogen  in  many  cases;  all  of  them  contained  2  per  cent  or  more. 
In  twelA^e  cases  the  aA^erage  Avas  about  2.40  per  cent  of  nitrogen,  or 
15  per  cent  of  protein. 

Breeding  experiments  at  the  loAva  Station^  gaA^e  better  results 
from  planting  corn  in  an  isolated  part  of  the  field,  remoAung  the  tas- 
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sels  and  hand-pollinating  the  ears  without  covering,  than  by  the 
method  of  covering  the  tassels  and  silks  with  sacks.  The  i)ollen  was 
best  applied  before  sunrise. 

At  the  Minnesota  Station  “  fiercer  Yellow  Flint  corn  in  proximity 
to  Black  Alexican  Sweet  corn  pi-oduced  several  black  grains  on  some 
of  the  ears.  A  dozen  of  these  dark-colored  grains  were  planted  and 
protected  from  pollen  from  other  ATirieties.  The  ears  produced 
showed  that  the  Black  Mexican  corn  had  fertilized  dark-colored 
grains  on  the  ears  of  Flint  corn  the  previous  year.  Besides  the  Yel¬ 
low  Flint  and  the  Black  Sweet  grains  there  were  Yellow  Sweet, 
Black  Flint,  MTiite  SAveet,  and  White  Flint  grains  on  nearly  eA^ery 
ear,  Avhich  is  taken  as  shoAving  the  ancestry  of  this  cross.  It  is  sug¬ 
gested  that  both  ]3arents  had  been  crossed  Avith  different  A^arieties, 
and  that  the  different  ancestral  characteristics  reappeared,  and  from 
these  results  the  importance  of  keeping  seed  pure  is  pointed  out. 

The  lihode  Island  Station  ®  planted  LongfelloAV  flint  corn  in  close 
proximity  to  sAveet  corn,  but  the  resulting  ears  failed  to  sIioav  any 
kernels  of  the  SAveet-corn  type  on  the  ears  of  the  flint  corn,  although 
the  yelloAv  kernels  Avere  A^ery  numerous  on  the  SAA'eet  corn,  being 
mostly  found  on  ears  taken  from  roAvs  next  the  ^^elloAV  corn.  In 
selection  experiments  the  loAvest  ear  on  the  stalk  used  for  seed 
shoAved  no  greater  tendency  toAvard  improAung  ear  production  than 
the  use  of  the  highest  ear.  It  is  concluded  that  for  the  increase  in 
ear  production  the  best  developed  seed  should  be  secured  from  plants 
producing  the  largest  number  of  ears,  regardless  of  the  position  the 
ear  occupies  on  the  stalk. 

In  1892  the  Illinois  Station  reported  on  corn-breeding  experi¬ 
ments  begun  in  1889.  Crosses  Avere  made  betAveen  A^arieties  of  dent 
corn,  and  A'arieties  of  dent,  SAveet,  and  pop  corn.  In  none  of  the 
crosses  made  between  different  Auirieties  of  dent  corn  of  the  same 
color  or  betAveen  different  A^arieties  of  sweet  corn  of  the  same  color 
could  the  change  in  the  crossed  ear  Avith  any  certainty  be  attributed 
to  the  influence  of  the  pollen.  The  variation  in  these  ears  Avas 
apparently  no  greater  than  in  ears  of  the  same  Auiriety  left  to  form 
naturall}^  Ears  produced  by  crossing  Avhite  SAveet  corn  Avith  pollen 
of  j^elloAv  dent  corn  Avere  nearly  as  dark  as  the  male  ATiriety,  Avith 
kernels  A^iy  much  like  flint  corn  in  appearance  and  Avith  a  taste 
characteristic  of  dent  corn,  and  Avhere  both  SAveet  and  dent  kernels 
appeared  on  the  same  ear  the  dent  kernels  Avere  ahvays  the  lieaAuer. 
It  is  stated  that  color,  Avhere  it  is  a  character  of  the  kernel  and 
not  of  the  seed  coat,  tends  Axuy  strongly  to  pass  from  one  ATiriety 
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to  another.  Crosses  in  which  yellow  dent  corn  AYas  the  male  and 
Avhite  SAveet  corn  the  female,  yelloAV  sAveet  the  male  and  Avhite  SAveet 
the  female,  and  yelloAv  pop  corn  the  male  and  Avhite  dent  the 
female,  exhibited  the  greatest  degree  of  certainty  or  success.  Of 
nineteen  ears  ])roduced  these  Auirious  crosses  only  tAYO  kernels  did 
not  shoAY  distinctly  the  effects  of  the  pollen.  Of  SAYeet-corn  stalks 
l)earing  Iayo  ears,  one  crossed  and  the  other  left  to  be  naturally  fer¬ 
tilized,  there  AYas  no  indication  of  anything  but  SAYeet-corn  pollen 
on  the  naturalh^  fertilized  ears.  All  crosses,  except  the  purely  dent- 
corn  crosses,  AYere  ])lanted,  and  during  the  first  groAYing  season  the 
uniformity  of  the  plats  AYas  very  noticeable.  The  number  of  ears  to 
the  stalk  shoAYed  a  tendency  to  folloAY  the  same  type  as  the  stalk. 
The  ears  from  each  of  the  crossed  plats  AYere  as  uniform  as  is  com¬ 
mon  AYith  ATirieties  of  corn,  and  the  crosses  of  different  varieties 
AYere  modified  to  about  the  same  extent  by  each  parent.  The  crosses 
using  the  corn  and  dent  corn  as  parents  seemed  to  sIioay  the 
effect  of  the  male  more  than  the  female  parent,  AYhile  those  of  AYhich 
pop  corn  AYas  the  male  parent  AYere  more  flinty  than  those  in  AYhich 
dent  corn  had  furnished  the  pollen.  The  corn  groAYn  from  the  crossed 
seed  AYas,  in  nearly  all  cases,  increased  in  size  as  a  result  of  the 
crossing. 

The  second  year  the  corn  continued  to  be  comparatiA^ely  uniform 
in  type  AYhere  the  parent  A^arieties  AYere  similar,  but  AYhere  they  AYere 
different,  as  in  the  crosses  betAYeen  SAYeet  and  dent,  the  progeny 
tended  strongly  to  run  back  to  the  parent  forms,  AYhile  at  the  same 
time  taking  on  other  forms  different  from  either.  NearLy  all  the 
corn  groAYii  the  second  year  AYas  smaller  than  that  groAYii  the  first 
year,  although  most  of  it  larger  than  that  of  the  parent  varieties. 
Some  of  the  varieties  AYhich  might  be  supposed  to  be  most  nearly 
related,  as  the  SAYeet  corns,  haA^e  sIioayji  very  little  increase  Avhen 
groAvn  from  crossed  seed,  Avhile  tAvo  Auirieties  of  pop  corn,  Avhich 
AYould  seem  as  nearly  related  to  each  other  as  the  Auirieties  of  SAveet 
corn,  gaA^e  a  A^eiy  decided  increase  in  size  Avhen  groAvn  from  crossed 
seed.  Corn  from  the  cross  of  Black  Mexican  and  White  Dent,  tAVO 
AYidely  differing  varieties,  shoAved  a  decrease  in  size,  Avhile  that  from 
flour  corn  and  Golden  Coin,  varieties  apparently  as  Avidel}^  different 
as  any  crossed,  gave  ears  shoAYing  the  greatest  proportion  of  gain  in 
size.  There  seems  to  be  a  strong  tendency  in  the  progeny  of  the 
crosses  of  different  varieties  of  dent,  SAveet,  and  pop  corn  toAvard  the 
flint  type. 

In  1802  ®  in  each  of  five  cases  the  yield  from  plats  of  crossbred 
corn  Avas  larger  than  the  aA^erage  yield  of  plats  planted  Avith  A^ari- 
eties  Avhich  had  not  been  crossed,  the  aA^erage  increase  being  OA^er  9 
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biLsliels  })ei’  acre.  In  1893  "  it  was  observed  tliat  in  every  instance 
seed  from  cross-fertilized  ears  produced  a  larger  yield  and  larger 
stalks  than  seed  from  self-fertilized  ears,  but  the  ears  of  the  latter 
were  more  nniform  in  character.  In  another  test  in  three  out  of  four 
cases  the  yield  from  crossbred  seed  was  greater  than  the  average 
yield  of  the  parent  varieties,  the  average  ditl'erence  being  2.3  bushels 
per  acre.  In  1891^  the  seed  from  cross-fertilized  plants  selected  in 
1892  and  1893,  together  Avith  the  seed  from  both  })arent  varieties, 
Avas  groAvn  and  the  aA^erage  increase  from  the  cross-fertilized  seed 
Avas  12  bushels  ])er  acre. 

The  later  Avork  in  corn  breeding  at  this  station  ^  has  been  along  the 
line  of  improATiig  the  chemical  composition  of  the  kernel.  In  six 
tests  the  selection  of  seed  corn  of  high  and  Ioav  protein  content  pro¬ 
duced  differences  in  the  composition  ATirying  from  0.50  to  1.25  per 
cent  of  protein,  and  the  selection  of  seed  of  high  and  Ioav  fat  content 
differences  ranging  from  O.GT  to  1.45  per  cent  of  fat.  The  relation 
of  the  size  of  the  kernel  to  the  percentage  of  protein  or  fat  Avas  also 
iiiA^estigated.  The  Aveight  of  kernels  from  24  ears  high  in  protein 
aA^eraged  0.372  gram  per  kernel ;  from  16  ears  Ioav  in  protein,  0.337 
gram  per  kernel ;  from  12  ears  high  in  fat,  0.345  gram,  and  from  16 
ears  Ioav  in  fat,  0.42  gram  per  kernel.  In  general  the  tendency  of 
corn  high  in  fat  content  Avas  toAvard  small  kernels,  and  Ance  A^ersa. 
In  studying  the  relation  of  corn  germ  to  kernel  it  Avas  found  that  the 
percentage  of  germ  to  kernel  is  correlated  Avith  a  high  fat  content. 
From  the  results  it  is  concluded  that  by  proper  selection  of  seed  the 
protein,  fat,  or  carbohydrates  of  corn  may  be  increased  or  decreased. 
The  folloAving  method  ^  of  maintaining  a  breeding  plant  is  recom¬ 
mended  : 

Forty  selected  ears  are  planted  in  forty  separate  parallel  rows,  one  ear  to  a 
row.  Conseqnentlj"  the  breeding  plat  slionld  be  at  least  forty  corn  rows  wide 
and  long  enongli  to  require  about  tbree-fonrtbs  of  an  ear  to  plant  a  roAV.  It  is 
Avell  to  shell  the  remainder  of  the  corn  from  all  of  the  forty  ears,  mix  it  together, 
and  nse  it  to  plant  a  border  seA^eral  rows  AAdde  entirely  aronnd  the  breeding  plat 
to  protect  it,  especially  from  foreign  pollen.  *  *  *  The  very  best  ears  of 

seed  corn  are  planted  in  the  center  roAvs  of  the  breeding  plat,  the  remainder  of 
the  ears  being  planted  in  approximately  nniform  gradation  to  either  side,  so  that 
the  least  desirable  ears  among  the  forty  are  planted  in  the  ontside  roAvs,  and  in 
the  final  selection  of  the  best  field  roAvs  from  Avhich  the  next  year’s  seed  ears  are 
to  he  taken  some  preference  is  given  to  the  roAA’S  near  the  center  of  the  ])lat. 

In  further  Avork  along  this  line  ^  the  chemical  and  physical  com¬ 
position  of  the  corn  kernel  Avas  studied.  The  kernel  is  considered  as 
consisting  of  the  tip  cap,  hull,  horny  gluten,  horny  starch,  Avhite 
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starch,  and  germ.  The  tip  cap  is  described  as  covering  the  tip  or 
base  of  the  kernel  and  comprising  1.5  per  cent  of  the  grain,  and  the 
hull  is  the  very  thin  outer  coat  comprising  about  6  per  cent  of  the 
kernel  and  containing  a  smaller  percentage  of  protein  than  any  other 
part  of  it.  The  horny  gluten,  lying  immediately  under  the  hull,  com¬ 
prises  from  8  to  11-  per  cent  of  the  grain  and  is  more  abundant  in  the 
kernels  with  a  liigh  protein  content.  This  part  contains  from  20  to 
25  per  cent  of  protein  and  is  the  richest  in  this  substance  of  all  the 
parts  of  the  kernel.  The  horny  starch,  the  chief  substance  in  the 
sides  and  back  of  the  kernel,  comprises  about  45  per  cent  of  ordinary 
corn,  but  the  percentage  is  much  higher  in  corn  with  a  high  protein 
and  lower  in  corn  with  a  low  protehi  content.  This  part  of  the  kernel 
is  rich  in  starch  and  contains  about  10  per  cent  of  protein,  a  greater 
total  amount  than  anA^  other  part.  The  Avhite  starch,  occupying  the 
center  of  the  crovui  end  of  the  kernel  and  usually  partially  sur¬ 
rounded  Avith  germ,  comprises  about  25  per  cent  of  the  kernel,  being 
less  in  high-protein  corn  and  greater  in  loAV-protein  corn.  It  con¬ 
tains  only  from  5  to  8  per  cent  of  protein.  The  germ  comprises  about 
11  per  cent  of  the  kernel  and  Auaries  according  to  the  oil  content,  con¬ 
stituting  a  higher  proportion  in  high-oil  corn  and  a  smaller  propor¬ 
tion  in  loAv-oil  corn.  The  oil  in  the  germ  ranged  from  35  to  40  per 
cent,  and  from  80  to  85  per  cent  of  the  total  oil  present.  Corn  high 
in  ^R'otein  contains  a  larger  j^roportion  of  horny  gluten  and  horny 
starch  and  a  correspondingly  smaller  proportion  of  Avhite  starch.  In 
corn  of  a  high  protein  content  the  horny  parts  comprise  OA’^er  60  per 
cent  of  the  kernel  and  contain  about  80  per  cent  of  the  total  protein. 

Tavo  strains  of  corn  bred  for  four  years  for  a  high-oil  and  loAv-oil 
content  shoAved  an  aA^erage  difference  of  1.97  per  cent  in  the  oil  con¬ 
tent  and  0.18  per  cent  in  the  protein  content,  or  less  than  5  per  cent  of 
a  perfect  correlation  betAveen  oil  and  protein.  It  is  concluded  that 
as  the  percentage  of  protein  increases  the  starch  decreases  and  the  oil 
content  remains  practically  unchanged,  and  that  the  selection  of  high- 
protein  seed  corn  should  be  goA^erned  by  a  high  proportion  of  horny 
parts,  and  of  high-oil  seed  corn  by  a  large  proportion  of  germ.  In 
a  study  of  four  strains  of  pedigreed  corn,  the  crop  representing  the 
seA^enth  generation,  the  protein  content  of  loAv-protein  ears  A^aried 
from  6.36  to  7.9  per  cent,  Avith  an  aA^erage  of  6.71  per  cent,  AAdiile  the 
protein  content  of  the  high-protein  ears  Availed  from  13.98  to  15.01 
per  cent,  Avith  an  aA^erage  of  14.44  per  cent.  The  aA^erage  oil  content 
of  the  loAA^-protein  ears  Avas  4.21,  and  of  the  high-protein  ears  4.93  per 
cent.  In  a  further  test  of  the  composition  of  the  kernels  a  slight 
correlation  betAveen  oil  and  protein  again  became  apparent,  the  high- 
oil  corn  containing  nearly  three  times  as  much  oil  as  the  loAv-oil  corn, 
but  l)eing  less  than  one-seA^enth  richer  in  protein.  A  A^ery  marked 
correlation  betAveen  oil  and  germ  Avas  shoAvn,  the  low-oil  ears  contain- 
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ing  an  average  of  2.52  per  cent  of  oil  and  T.Tf  j:)er  cent  of  germ,  and 
the  high-oil  ears  an  average  of  T  per  cent  of  oil  and  13.8-1  per  cent  of 
germ. 

The  effect  of  breeding  in  changing  the  composition  of  the  different 
]:)hysical  parts  of  the  kernel  is  shown  by  the  fact  that  the  germs  from 
the  low-oil  corn  contained  about  25  per  cent  of  oil  and  those  from  the 
high-oil  corn  nearly  42  per  cent,  while  the  endosperms  from  the  low- 
protein  ears  contained  less  than  G  2)er  cent  of  j^rotein  and  those  from 
the  high-protein  ears  nearly  14  per  cent.  Breeding  for  high  or  low 
jirotein  j^i’odnced  no  marked  effect  upon  the  ash  content  or  the  oil 
content  of  either  the  germs  or  the  endosperms,  and  only  slightly 
inffuenced  the  protein  content  of  the  germs.  As  calculated  on  the 
basis  of  100  pounds  of  corn,  there  was  a  maximum  difference  of  only 
0.75  pound  of  protein  in  the  germs  from  100  pounds  of  low-protein 
and  high-protein  corn,  and  a  difference  of  T.OG  pounds  of  protein  in 
the  endosperms. 

At  the  North  Dakota  Station  "  corn  selected  for  high  nitrogen  con¬ 
tent  in  1901  gave  in  most  cases  corn  of  high  nitrogen  content  in 
1902,  but  the  crop  of  1903  presented  some  marked  variations.  Tlie 
physical  method  of  selecting  corn  of  a  high  nitrogen  content  was 
found  quite  reliable. 

COMPOSITIONT  OF  CORNT. 

Numerous  analyses  of  the  different  parts  of  the  corn  plant  at  dif¬ 
ferent  stages  of  growth  and  at  maturity  have  been  reported  l)y  the 
stations  from  time  to  time.  According  to  a  summary  of  the  results 
obtained  by  the  New  York,  New  Hampshire,  and  Pennsylvania 
experiment  stations  ^  the  average  gains  for  all  trials  between  the  time 
of  cutting  corn  when  in  bloom  or  tassel  and  when  ripe  or  glazed, 
amounted  to  205  per  cent  in  dry  matter,  114  per  cent  in  al]:)mninoids, 
230  per  cent  in  fat,  and  2G5  per  cent  in  carbohydrates. 

The  effect  of  fertilizers  on  the  composition  of  corn  was  studied  by 
the  AYrmont  Station  ®  and  it  Avas  obseiwed  that  there  Avas  a  notice¬ 
able  increase  in  the  dry  matter  of  the  crop  only  Avhen  phosphoric 
acid  Avas  used.  The  proportion,  as  Avell  as  the  total  amount  of 
starch,  AA’^as  highest  AA'hen  phosphoric  acid  Avas  present  in  abuiidance 
in  the  fertilizer  and  loAvest  Avhen  potash  Avas  used  instead  of  jffios- 
jffioric  acid.  Assuming  that  the  differences  in  produce  Avere  due  to 
the  fertilizers,  the  addition  of  nitrogen  alone  appeared  to  increase 
the  percentage  of  nitrogen  or  albuminoids  in  the  crop.  The  addition 
of  potash  or  of  nitrogen  and  potash  did  not  change  the  percentage 
of  nitrogen.  Phosphoric  acid  alone  or  in  combination  loAvered  the 

w  North  Dakota  Sta.  lipts.  3902,  p.  30;  1003,  p.  38. 

^  New  York  Cornell  Sta.  Bui.  IG. 

c  Vermont  Sta.  Bill.  15. 
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percentage  of  nitrogen,  but  each  time  so  increased  the  weight  of  the 
crop  that  more  nitrogen  was  taken  from  the  soil  than  when  nitrogen 
compounds  alone  were  used.  It  is  concluded  that  the  analysis  of 
the  2)lant  does  not  show  the  needs  of  the  soil.  In  several  of  the  trials 
large  amounts  of  nitrogen  were  supplied  in  the  fertilizer,  yet  the 
crop  contained  even  more,  which  is  taken  to  show  that  corn  does  not 
need  much  of  an  artificial  supply  of  nitrogen  and  that  if  plenty  of 
phosphoric  acid  and  potash  is  given  it  will  supply  itself  with  nitrogen 
from  the  soil  and  produce  a  good  crop.  The  effect  of  frost  on  the 
composition  of  corn  fodder  was  also  studied.®  Corn  was  cut  Oc¬ 
tober  24,  when  somewhat  frosted,  and  Xovember  13,  after  several 
severe  frosts  had  occurred.  The  latest  cutting,  as  compared  with 
the  first,  shoAved  a  loss  of  31  per  cent  in  albuminoids,  9.7  per  cent  in 
crude  fiber,  22.7  per  cent  in  nitrogen-free  extract,  4-7.6  per  cent  in 
fat,  and  33.4  per  cent  in  ash. 

The  Maine  Station  ^  found  the  increase  in  dry  matter,  from  Au¬ 
gust  15.  Avhen  the  ears  Avere  beginning  to  form,  to  September  21, 
AAdien  all  the  ears  were  glazed,  to  amoimt  to  3,974.7  pounds  per 
acre.  The  gain  in  ash  for  this  same  period  Avas  130.2  pounds; 
protein,  191.4  pounds;  fiber,  496.7  pounds;  nitrogen-free  extract, 
3,029  pounds;  sugars,  802.5  pounds;  starch,  1,083  pounds,  and  fat, 
128.7  pounds.  Basing  its  calculation  on  a  yield  of  60  bushels  of 
shelled  corn  per  acre,  the  DehiAvare  Station  ®  found  that  field  corn 
produced  twdce  as  much  protein,  tAvo  and  a  half  times  as  much 
carbohydrates  and  fiber,  and  four  times  as  much  fat  per  acre  as 
the  sAveet  corn.  Work  on  tlie  composition  of  corn,  as  affected  by 
fertilizers,  has  also  been  folloAved  at  the  Connecticut  Storrs  Sta¬ 
tion. In  128  sam])les  analyzed,  the  albuminoid  nitrogen  in  tlie  corn 
ATiried  from  90.96  to  100,  and  aA^eraged  95.26  per  cent  of  the  total 
nitrogen,  and  that  in  the  stoA^er  Availed  from  74.36  to  100,  and  aver¬ 
aged  86.44  per  cent  of  the  total  nitrogen.  The  percentage  of  protein 
in  the  corn  and  stoA^er  increased,  in  general,  Avith  the  quantity  of 
niti*ogen  applied.  The  total  amount  of  protein  in  the  crop  was 
also  increased  by  the  use  of  nitrogen  in  the  fertilizers,  eA^en  Avhen  it 
did  not  increase  the  yield  per  acre.  The  Auiriations  in  the  approxi¬ 
mate  composition  of  corn  and  stoA^er  Avere  found  to  be  very  Avide, 
the  greater  range  being  in  the  stoA^er.  In  the  corn  the  proportion 
of  protein  Availed  from  8.9  to  13.3  per  cent;  that  of  crude  fat,  from 
4.4  to  7.2;  of  nitrogen-free  extract,  from  76.9  to  81.9;  of  fiber, 
from  1.2  to  2.4;  aud  of  ash,  from  1.4  to  2.4  per  cent  in  the  Avater- 
free  substance.  In  the  stoA^er  the  range  of  protein  aauis  from  4.1 

a  yerinoiit  Sta.  Rpt.  1889,  p.  72. 

^  Maine  Sta.  Rpt.  1803,  p.  57. 

c  Dela'.vare  Sta.  Rpt.  1892,  p.  37. 

d  Connecticut  Storrs  Sta.  Rpt.  1889,  p.  127. 
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to  11.3  2)er  cent;  of  fat,  from  1.3  to  2.0;  of  nitrogen-free  extract, 
from  45.9  to  57 ;  of  fiber,  from  27.0  to  37.3,  and  of  ash,  from  4.4 
to  9.5  ])er  cent  on  the  Avater-free  basis.  The  moisture  in  the  samples 
at  the  time  of  harvest  varied  from  22  to  30.3  per  cent  in  the  corn, 
and  from  32.4  to  71.4  ])er  cent  in  the  stover.  Tlic  approximate 
composition  of  coiai  and  stoAX'r  of  Xcav  England  groAvn  maize  was 
studied  by  tliis  same  station.®  In  general,  the  use  of  nitrogen  pro¬ 
duced  a  corn  richer  in  protein  than  the  nse  of  mineral  fertilizers 
alone.  The  variations  in  the  percentage  of  di  tie  rent  constitnents 
showed  that  the  Avater-free  substance  of  corn  kernels  groAvn  upon 
different  soils  Avith  different  fertilizers  in  different  seasons  Agarics 
greath'  in  composition.  The  ATiriations  in  Avater  content  at  liarA^est 
and  in  the  composition  of  the  Avater-free  snbstance  of  stoA^er  Avere 
much  more  marked  than  those  of  corn,  there  being  an  extreme 
A'ariation  of  more  tlian  15  per  cent  of  Avater  at  harA^est  and  of  7  per 
cent  in  the  protein.  The  composition  of  marketable  ears  and  of 
soft  ears  and  nnbbins  of  flint  corn  is  also  reported.^  The  percentage 
of  protein  in  soft  ears  and  nnbbins  exceeded  that  in  good  ears  by 
an  aA'erage  of  1.5  per  cent,  A^arying  in  different  experiments  from 
0.75  to  2.3  per  cent.  Very  little  difference  in  the  amount  of  crude 
fiber  Avas  found  in  the  tAvo  grades.  The  percentage  of  ash  Avas  0.2 
jier  cent  greater  in  poor  than  in  good  corn.  There  Avas  an  aA^erage 
of  0.4  per  cent  more  fat  or  oil  in  the  good  than  in  the  poor  corn,  and 
the  percentage  of  nitrogen-free  extract  in  the  good  corn  Avas  greater 
b}^  an  aA’erage  of  about  1.4. 

IVork  on  the  proteids  of  corn  has  been  conducted  at  the  Con¬ 
necticut  State  Station.®  The  j^i’oteid  constitnents  of  100  grams  of 
yelloAV  corn  meal,  together  Avith  the  nitrogen  content  of  each,  are 
giA^en  approximately  as  folloAvs : 


Proteids  in  100  grains  of  corn  meal. 


Amount 

of 

proteid. 

Nitrogen 

content 

of 

proteid. 

Amount 

of 

nitrogen. 

Protekl  soluble  in  water — proteose . . . 

Grams. 

0.06 

Per  cent. 
17.00 

Grams. 

0. 0102 

Globulins  soluble  in  salt  solutions; 

Maysin . . . 

16.  70 

.0417 

Edestin . . . . . 

.10 

18. 10 
15.  2'-, 

.0181 

Very  soluble  globulin . . . 

.04 

.(X)61 

Proteid  soluble  in  dilute  alcohol — zein  ... 

5. 00 

16. 13 

.  8065 

Proteid  matter  soluble  in  0.3  per  cent  iiotash  solution . 

3. 15 

15. 82 

.4983 

Total  nitrogen  in  proteids . 

1.3809 

Nitrogen  undissolved  by  dilute  potash  solution . 

.  1645 

Total  nitrogen . . . . . 

1.5454 

a  Coiiiiectieut  Storrs  Sta.  Rpt.  1800,  p.  112. 
^  Connecticut  Storrs  Sta,  Rpt.  1800,  p.  2(1. 
c  Connecticut  State  Sta.  Rpt.  180(5,  p.  391. 
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The  nitrogen  found  in  corn  meal  by  analysis  was  1.54  grams,  equal 
to  15.40  per  cent.  The  ayerage  nitrogen  content  of  the  corn  proteids 
is  giyen  as  1G.05T  per  cent.  The  total  sulphur  content  of  zein  is 
rej)orted  as  0.6  per  cent. 

At  the  Nebraska  Station  ^  the  air-dried  fodder  of  field  corn,  cut 
wlien  tlie  tassels  began  to  appear,  contained  13.03  per  cent  of  water, 
8.08  per  cent  of  protein,  6.17  per  cent  of  albuminoids,  1.37  per  cent  of 
ether  extract,  40.43  per  cent  of  nitrogen-free  extract,  27.09  per  cent  of 
crude  fiber,  and  10  per  cent  of  ash,  as  compared  with  13.85  per  cent  of 
water,  6.69  cent  of  ])rotein,  5.49  per  cent  of  albuminoids,  1.38  per 
cent  of  ether  extract,  45.74  per  cent  of  nitrogen- free  extract,  24.04  per 
cent  of  crude  fiber,  and  8.3  i^er  cent  of  ash  when  the  plants  were  full 
groAvn  and  some  ears  had  formed.  The  amount  of  dry  matter  in  the 
stalks  of  a  number  of  yarieties  from  Xorthern  and  Southern  States,  as 
determined  by  the  Wisconsin  Station,^  ranged  from  40.09  to  65.21  per 
cent,  and  the  percentage  of  protein  in  the  dry  matter  from  7.12  to  10.01. 
Tn  the  ears  the  percentage  of  dry  matter  ranged  from  29.78  to  76.52, 
and  the  percentage  of  protein  in  the  dry  matter  from  8.19  to  11.41. 
In  the  mature  corn  the  quantity  of  dry  matter  in  the  ears  was  about 
equal  to  that  in  the  stalks  and  leayes. 

The  New  Jersey  Stations  ^  report  the  following  analyses  of  the  corn 
kernel : 


Avalyses  of  iclioJe  and  sejmratG  parts  of  corn  Icernel. 


Amount  secured 
from  100  parts  of 
original  corn. 

Water. 

Composition  of  the  water-free  material. 

Crude  fat. 

Crude  fiber. 

Crude  protein. 

Crude  ash. 

Carbohy  di’ates. 

Nitrogen. 

Phosphoric 

acid. 

Potash. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.ct. 

P.  ct. 

P.  ct. 

P.ct. 

P.ct. 

Original  corn. _ _ 

100. 00 

24.74 

4.84 

2.02 

12. 65 

1.73 

79.26 

2.02 

0.83 

0. 47 

Skin _ _ 

5.55 

15. 29 

l.-'iO 

16.  45 

6.  60 

1.27 

75. 36 

1.06 

.23 

.38 

Germ  _  _  _ _ 

10.17 

29.62 

29. 62 

2.88 

21.71 

11. 18 

45.  79 

8.48 

6.16 

2.91 

Starchy  and  hard  part _ 

84.27 

24.66 

1.54 

.  C5 

12.28 

.68 

85. 58 

1.96 

.35 

.17 

These  data  show  that  the  germ  contains  65  per  cent  of  the  fat,  614 
per  cent  of  the  mineral  matter,  71  per  cent  of  the  phosj)horic  acid,  60 
per  cent  of  the  potash,  and  164  per  cent  of  the  nitrogen  or  protein. 
The  germ  constitutes  about  10  per  cent  of  the  whole  kernel.  The 
skin  contained  51  per  cent  of  the  fiber,  and  the  starchy  part  nearly 
90  per  cent  of  the  carboh}^! rates  present  in  the  whole  grain. 

«  Connecticut  State  Sta.  Rpt.  1000,  pt.  4,  p.  455. 

Nebraska  Sta.  Rpt.  1900,  p.  75. 
ciyisconsin  Sta.  Rpt.  1801,  p.  220. 

New  Jersey  Stas.  Bill.  105. 
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Tlie  (xeorgia  Station  «  reports  the  following  analysis  of  different 
parts  of  the  corn  plant: 


Analijsis  of  ixirls  of  Ihc  coni  plant. 


Parts  of  plant. 

Share  of 
i  whole 
plant. 

AA^ater. 

Crude 

protein. 

Crude 

liber. 

Crude 

fat. 

Nitro- 

g^en-free 

extract. 

Ash. 

!  Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Percent. 

Butts . . . 

;^4.14 

18.76 

2. 12 

26.  m 

1.09 

49. 64 

3.03 

Top  stalks . - . 

.5.14 

20.14 

4.86 

24. 70 

1.12 

46. 57 

2.61 

Blades  from  butts _ 

6.18 

21.15 

6.14 

25.33 

.90 

43. 28 

3. 15 

Blades  from  tops . . 

3. 65 

19.62 

6.20 

21.73 

1.04 

47.31 

4.10 

Shucks . - . 

11.13 

17.20 

4.27 

29. 45 

1.00 

44.  86 

3.22 

Tassels . 

i.;k) 

19.31 

5. 31 

:io.io 

.87 

39.  m 

5.11 

Grain  a . . 

:38. 77 

10.80 

10. 20 

2.20 

4.90 

69.  .30 

1..50 

Cobs« . . . . 

{).  69 

10. 70 

2.  40 

30. 10 

..50 

54. 90 

1.40 

Analysis  of  E.  H.  Jenkins. 


RELATION  BETWEEN  DIFFERENT  PARTS  OF  THE  PLANT. 

The  weight  of  ear  per  bushel  of  shelled  corn  was  determined  for 
different  varieties  at  the  Illinois  Station.^^  It  was  found  that.  TO 
pounds  for  the  early,  73  for  the  medium,  and  78  for  the  late-maturing 
varieties  tested  at  the  station  was  sufficient  to  produce  a  bushel  of 
air-dry  corn  at  the  last  of  October.  The  quantity  required,  however, 
was  found  to  vary  with  the  season,  depending  upon  the  percentage 
of  water  in  the  ears.  Tests  made  February  14,  1901,  showed  that 
about  65  x^ounds  of  Murdock,  an  early-maturing  variety,  66.5  xiounds 
of  Learning,  about  67  x>opiu1s  of  Burr  TVhite,  and  a  little  over  66 
X^ounds  of  mixed  varieties  of  Yellow  Dent  made  56  x^ounds  of  shelled 
corn.  AVhen  thoroughly  air  dry,  12  x^ounds  of  cob  x^er  bushel  is  con¬ 
sidered  a  maximum  for  any  variet\^  suitable  for  the  latitude  of  the 
station,  and  in  case  of  carefully  selected  ears,  as  in  seed  corn,  the 
weight  of  cobs  x^er  bushel  should  be  less. 

The  Connecticut  Storrs  Station  ^  determined  the  ratio  of  corn  to 
cob  in  eighty-one  x^^ctly  dried  samxiles.  The  x^ercentage  of  water- 
free  corn  at  harvest  varied  from  45.3  to  64.1  per  cent;  so  that  in  the 
one  case  100  x^ounds  of  ears  would  yield  45.3  xiounds  of  water-free  corn, 
or  50.3  x^ounds  of  corn  with  average  x^ercentage  of  water,  and  in  the 
other  case  64.1  x^ounds  of  water-free  corn,  or  71.3  with  average  xirr- 
centage  of  water. 

At  the  Connecticut  State  Station  Khode  Island  YTiite  Capped 
Flint  increased  in  the  Aueld  of  dry  shelled  corn  'with  the  thidviiess  of 
Xilanting  iq)  to  a  stand  of  two  kernels  i)er  foot.  The  dry  Aveight  of 
leaves  increased  regularly  Avith  the  thickness  of  planting,  and  that 

a  Georgia  Sta.  Bill.  .30, 

Miliiiois  Sta.  Bnl.  1.3. 

t  Connect kait  Storr.s  Sta.  Rpt.  1880,  j).  107. 

Ccnnectient  State  Sta.  lipt.  1880,  [)p.  30,  22."). 
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of  stripped  stalks  increased  with  the  thickness  of  planting  up  to  a  stand 
of  one  plant  per  foot.  White  Edge  Dent  corn  showed  the  same  vari¬ 
ations  as  the  flint  variety  in  sound  and  soft  kernels  and  leaves  due  to 
rate  of  planting,  but  while  the  weight  of  water-free  stalks  of  the  flint 
variety  was  greatest  with  one  plant  per  foot,  the  weight  of  water-free 
stalks  of  the  dent  variety  was  greatest  with  the  thickest  planting,  or 
eight  plants  per  foot.  The  proportion  of  sound  kernels  of  the  flint 
variety  to  total  water- free  corn  increased  with  the  thickness  of  plant¬ 
ing  up  to  two  stalks  per  foot,  while  the  proportion  of  kernels  of  the 
dent  variety  to  the  total  crop  Avas  greatest  Avhere  the  stand  was  one 
stalk  per  2  feet.  The  proportion  of  leaves  to  total  dry  crop  in  both 
varieties  aauis  largest  Avhere  the  proportion  of  sound  kernels  was 
smallest. 

COST  AND  PROFIT  IN  GROWING. 

At  the  Nebraska  Station®  Centennial  White  corn  Avas  groAvn  at  a 
cost  of  23.43  cents  per  bushel,  and  Learning,  in  a  different  held,  at  a 
cost  of  14.9  cents.  Tlie  cost  of  planting  and  haiu^esting  Centennial 
4Wiite  Avas  $10.17  per  acre,  and  that  of  Learning  $6.65  in  one  held  and 
$6.08  in  the  other ;  and  the  corresponding  prohts  per  acre  Avere  $1.33, 
$5.16,  and  $4.72,  respectively,  the  corn  being  valued  at  30  cents  per 
bushel.  In  observations  made  at  the  PennsylAuinia  Station  ^  the  cost 
of  groAving  and  ensiling  corn  Avas  $16.17  per  acre  as  compared  Avith 
$57.54  for  groAving,  harAnsting,  and  storing  sugar  beets  and  mangels. 
The  roots  produced  4,615  pounds  of  air-dry  substance  and  the  corn, 
6,763  pounds  per  acre. 

An  iiiA^estigation  of  the  expense  of  raising  corn  in  Illinois  Avas 
made  by  the  Illinois  Station  ®  in  1896.  Tavo  hundred  and  seA^enty- 
foui:  estimates  from  farmers  throughout  the  State  Avere  used  in  calcu¬ 
lating  the  cost.  The  aAnrage  Aueld  of  corn  per  acre  on  the  farms  taken 
into  consideration  Avas  54  bushels,  and  the  cost  of  production  repre¬ 
sented  the  aA^erage  sum  of  the  expenses  on  all  the  processes  involA^ed, 
from  the  preiiaration  of  the  soil  to  the  delivery  at  the  eleA^ator,  includ¬ 
ing  the  Avages  of  the  farmer  himself.  A  proper  alloAvance  was  made 
for  time  lost  and  for  maintenance  of  team  during  idleness,  interest 
on  iiiAnstment,  including  rent,  and  alloAvance  for  depreciation  of  tools 
and  machinery.  On  this  basis  the  calculated  cost  of  production  of 
corn  Avas  19.5  cents  per  bushel  and  $10.59  per  acre. 


0  Nebraska  Sta.  Bnl.  20. 

^  Pennsylvania  Sta.  Rpt.  1809,  p.  104. 
tTllinois  Sta.  Bnl.  50. 


SOME  IMPORTANT  EOREICA'  VETERINARY  INVESTIGATIONS. 

By  E.  V.  Wilcox,  PIl  D.,  O/ficc  of  Experiment  Stations. 

On  account  of  the  crowded  condition  of  the  population  in  the- 
greater  part  of  Europe  and  the  necessity  of  preventing  by  all  possible 
means  losses  which  mav^  natiirall}^  occur  in  the  national  economy  of 
different  States,  the  value  of  domestic  animals  is  very  high  and  the- 
necessity  of  a  thorough  understanding  of  their  diseases  correspond¬ 
ingly  imiTerative.  A  large  number  of  investigators  of  first  rank 
have  for  years  devoted  their  energies  to  a  solution  of  the  most  impor¬ 
tant  veterinary  problems,  and  their  efforts  liaA'C  been  supported  by  lil)- 
eral  goATrnmental  aid.  Itecruits  for  the  army  of  veterinary  investi¬ 
gators  are  being  constantly  fuiaiished  by  a  large  number  of  trained 
men,  Avho  are  annually  graduated  from  A^eterinary  schools.  The- 
present  article  will  be  confined  to  a  general  account  of  some  of  the 
more  important  results  obtained  b}^  these  investigators  in  the  study 
of  certain  animal  diseases.  Foreign  investigators  along  v^eterinary 
lines  liaA^e  given  attention  to  all  phases  of  the  problem  of  iTreventing 
animal  diseases,  but  not  all  of  the  results  thus  obtained  are  equally 
av^ailable  for  use  in  the  United  States.  It  may  be  stated  as  a  general 
rule,  hoAveA’'er,  that  the  more  important  animal  diseases  are  almost 
world-Avide  in  their  distribution,  and  that  no  country  is  absolutel^r 
safe  from  infection  by  these  diseases,  particularly  in  view  of  the  facil¬ 
ities  Avhich  mutual  commercial  relations  offer  for  the  spread  of  animal 
plagues. 

TUBEUCULOSIS. 

Among  the  v^arious  diseases  Avhich  afflict  animal  life  there  is  none 
of  such  transcendent  importance  as  tuberculosis,  both  from  the  stand¬ 
point  of  the  losses  which  it  causes  to  animal  industiy  and  also  from 
that  of  the  danger  to  human  health.  iMore  time  has  been  deA^oted,. 
especially  in  recent  years,  to  the  stiuU  of  this  disease  than  to  any  other 
animal  disease.  Tuberculosis  may  attack  all  of  the  domesticated  ani¬ 
mals  as  w’-ell  as  man,  and  it  is,  therefore,  of  more  general  concern  to^ 
the  human  race  than  the  diseases  Avhich  affect  only  the  loAver  animals. 
Although  considerable  difference  of  opinion  had  been  held  concern¬ 
ing  the  nature  of  tul)erculosis,  a  general  agreement  regarding  the. 
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identity  of  tuberculosis  i-ii  animals  and  man  had  been  reached  and 
prevailed  until  Koch’s  announcement  before  the  Britisli  Medical  Con¬ 
gress  of  1901.  At  this  congress,  as  is  generally  well  known,  Professor 
Koch  stated  his  opinion,  based  on  a  number  of  experiments  which  he 
and  his  pupils  had  carried  out,  that  there  are  tAvo  essentially  differ¬ 
ent  forms  of  tuberculosis,  one  of  which  affects  man  and  the  other  the 
common  domesticated  animals.  Koch  also  asserted,  as  corollaries  of 
this  proposition,  that  the  human  tubercle  bacillus  could  not  be  trans¬ 
formed  into  that  Avhich  affects  cattle,  and  vice  versa.  It  Avas,  there¬ 
fore,  argued  that  the  j^resence  of  tuberculous  human  attendants  con¬ 
stitutes  no  serious  danger  to  cattle  or  other  domesticated  animals,  and 
that  no  further  precautions  need  be  taken  regarding  the  use  of  the 
meat  and  milk  of  tuberculous  cattle.  This  announcement  of  Pro¬ 
fessor  Koch’s  Avas  immediatel}^  contradicted  by  those  Avho  Avere  pres¬ 
ent  at  the  meeting,  and  has  been  subsequently  combated  in  an  eA^er- 
increasing  number  of  articles  reporting  investigations  concerning  the 
identit}"  of  human  and  boAune  tuberculosis.  As  a  rule,  the  eAudence 
obtained  by  these  inA-estigations  in  Europe  has  been  opposed  to  the 
assertions  of  Professor  Koch.  Xumerous  experiments,  carried  out 
under  the  most  careful  obseiw^ation  of  all  necessary  precautions,  have 
shown  beyond  question  that  in  a  certain  percentage  of  cases  the  tuber¬ 
cle  bacilli  obtained  from  human  patients  may  cause  a  generalized  and 
eAxn  fatal  form  of  tuberculosis  Avhen  inoculated  into  small  laboratory 
animals  or  into  large  domesticated  animals.  For  some  time,  there¬ 
fore,  it  has  been  quite  generally  assumed  as  demonstrated  that  there 
is  but  one  form  of  tuberculosis  affecting  man  and  the  higher  animals. 

Quite  recently,  hoAvever,  announcement  has  been  made  from  seA^eral 
sources  that  there  may  be  tAvo  forms  of  tuberculosis,  man  l>eing  sus¬ 
ceptible  to  both  forms.  EAudence  has  been  presented  to  show  that 
apparently  the  tAvo  forms  of  tuberculosis  may  coexist  in  the  human 
patient  or  in  one  of  the  domesticated  animals.  Dr.  Kathan  PaAV,® 
on  the  basis  of  numerous  post-mortem  examinations  of  children 
affected  with  tuberculosis,  came  to  the  conclusion  that  the  ordinary 
pidmonary  form  of  tuberculosis  affects  primarily  the  lungs  and  is  due 
to  infection  Avith  bacilli  of  human  origin.  In  other  words,  the  lung 
form  of  tuberculosis  in  man  is  considered  by  Doctor  Ruav  as  due  to 
infection  from  other  tuberculous  human  patients  and  not  from  ani¬ 
mals.  The  A^arious  forms  of  tuberculosis  Avhich  appear  in  the  intes¬ 
tines  and  other  internal  organs  intimately  connected  Avith  the 
intestines  are  apparently  of  a  different  nature,  and  the  bacilli  obtained 
from  affected  parts  differ  in  many  respects  from  those  obtained 
directly  from  tuberculous  lungs  in  human  patients.  A  study  of  the 
differences  obserA’-ed  in  the  bacilli  obtained  from  the  lungs  and  from 
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the  intestines  of  tuberculous  liuinan  beings  thoroughly  convinced 
Doctor  Raw  that  these  were  distinct  species  of  bacilli,  not  capable  of 
being  transformed  into  each  other.  It  was  announced,  therefore,  as 
already  stated,  that  there  are  two  forms  of  tuberculosis,  to  ])oth  of 
which  man  seems  to  be  readily  susce]:)tible. 

Essentially  the  same  results  have  quite  recently  been  obtained, 
according  to  a  preliniinar}^  statement  by  the  German  Imperial  Tuber¬ 
culosis  Commission.^  On  the  basis  of  extensive  experiments,  it  was 
announced  by  this  commission  that  two  essentially  different  forms  of 
tuberculosis  must  be  recognized,,  one  of  which  is  characterized  as 
human  tuberculosis  and  normally  affects  the  lungs  of  man,  while  the 
other,  or  bovine  tuberculosis,  is  represented  by  the  various  forms  of 
tuberculosis  in  cattle  and  intestinal  tuberculosis  in  man.  The  intense 
interest  which  has  existed  for  several  vears  in  the  solution  of  tlie 
problem  of  the  unity  or  duality  of  tuberculosis  is  considerably  in¬ 
creased  by  these  announcements  affirming  essential  differences  between 
iiuman  and  bovine  tuberculosis.  Although  according  to  this  view,, 
which  appears  to  rest  upon  a  firm  basis  at  present,  one  of  the  essen¬ 
tial  contentions  of  Professor  Koch  is  corroborated,  the  other,  and  from 
a  sanitary  standpoint  the  more  important  one,  must  fall  to  the  ground. 
Reference  is  had  here  to  Koch^s  assertion  that  on  account  of  the  non- 
identity  af  human  and  boGne  tuberculosis  no  care  need  be  exercised 
regarding  the  treatment  of  meat  and  milk  of  tuberculous  cattle.  The' 
most  recent  investigations  referred  to,  however,  indicate  clearly  that 
while  there  are  two  different  forms  of  tuberculosis,  man  is  neverthe¬ 
less  susceptible  to  both,  and  it  is  therefore  necessary  that  care  be 
exercised  to  exclude  tuberculous  jaroducts  from  the  market. 

During  the  past  five  years  more  time  has  perhaps  been  devoted  to 
the  solution  of  this  problem  in  the  study  of  tuberculosis  than  to 
any  other  phase  of  the  subject.  Next  in  importance,  however,  in 
the  aspects  of  the  tuberculosis  question  comes  that  of  the  preven¬ 
tion  of  the  disease.  Along  the  line  of  prevention  the  greatest  strides 
have  been  made  in  the  methods  of  vaccination.  The  methods  thus 
far  proposed  have  yielded  quite  satisfactory  results  and  have  inci¬ 
dentally  led  to  various  controversies  regarding  priority  in  their 
discovery.  The  question  of  priority  can  not  be  discussed  in  this 
connection.  Reference  may  be  made  briefiy  to  some  of  the  more 
important  results  which  have  been  announced  in  Europe  as  a  result 
of  the  studies  in  the  prevention  of  the  disease.  Professor  von 
Behring  ^  published  a  preliminary  statement  of  his  method  of 
immunizing  cattle  against  tuberculosis  in  1002.  The  method  is 
called  jennerization  on  account  of  its  resemblance  in  essential  details 

«  British  Afed.  .Tour.,  1904,  No.  229.3,  pp.  1.596,  1597. 
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to  the  method  of  preventing  smallpox  in  man.  Yon  Behring 
found,  as  most  other  investigators  had  done,  that  different  cultures 
of  tubercle  bacilli  from  man  and  from  animals  differ  greatly  in 
their  virulence.  It  was  demonstrated  by  laboratory  experiments 
that  the  virulence  of  these  races  of  bacilli  could  be  greatly  increased 
by  the  proper  treatment  and  that  likewise  it  could  be  attenuated  by 
subjecting  the  bacilli  to  unfavorable  conditions.  During  these 
experiments  it  was  found  that  human  bacilli  when  maintained  in 
artificial  cultures  for  many  generations  in  the  laboratory  finally 
lost  their  virulence  to  such  an  extent  that  when  inoculated  into  cattle 
they  produced  only  a  mild  form  of  tuberculosis  from  which  the 
inoculated  animals  subsequently  recover.  An  examination  of  the 
lungs  of  cattle  killed  at  varying  periods  after  such  inoculation 
showed  that  the  process  of  the  healing  of  the  tubercles  in  the  lungs 
was  slow,  but  that  ultimatel}^  the  process  became  complete,  at  which 
time  no  bacilli  could  be  found  in  the  old  tubercles.  Some  of  the  cattle 
kept  at  the  Marburg  University  for  experimental  purposes  were 
inoculated  with  these  cultures  of  weak  virulence  for  a  number  of 
times,  and  it  was  observed  that  the  intensity  of  the  reaction  which 
followed  these  inoculations  gradually  diminished.  After  a  number 
of  such  inoculations,  the  treated  cattle  were  inoculated  with  very 
virulent  cultures  of  tubercle  bacilli  obtained  from  cattle.  The 
bacilli  used  in  the  first  experiment  of  Yon  Behring  had  been  so 
increased  in  their  virulence  that  they  produced  death  of  untreated 
cattle  within  two  v/eeks  after  inoculation.  It  was  found,  however, 
that  the  cattle  which  had  been  previously  inoculated  with  human 
tubercle  bacilli  and  had  recovered  from  such  inoculation  were  quite 
immune  to  the  disease.  Ao  fatal  cases  of  tuberculosis  were  devel¬ 
oped  among  such  animals.  In  most  instances  a  mild  form  of  the 
disease  was  caused,  resulting  in  a  slight  elevation  of  temperature 
and  some  coughing  for  a  few  months,  after  which,  however,  the 
symptoms  of  tuberculosis  disappeared.  Such  animals  when  killed 
and  examined  showed  evidence  of  tubercles  in  the  lungs,  but  such 
tubercles  were  healed  and  the  bacilli  contained  in  them  were  entirely 
disintegrated  within  a  comparative!}^  short  time. 

The  metlxod  proposed  by  von  Behring  has  been  tested  quite  exten¬ 
sively  at  the  Marburg  University  and  among  the  neighboring  herds. 
The  results  announced  in  the  preliminary  statement  have  been  con¬ 
firmed,  and  the  latest  statement  made  by  Doctor  Kbmer,®  one  of  von 
Behring’s  associates, 'is  to  the  effect  that  the  principle  underlying  von 
Behring’s  method  of  immunization  has  been  definitely  established 
after  giving  satisfactory  results  in  more  than  1,000  cattle.  The 
investigators  at  the  Marburg  University  state  that  in  the  future 
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they  will  give  more  attention  to  the  solution  of  the  problem  of  ren¬ 
dering  this  method  most  practicable  for  ordinary  veterinarians  and 
cattle  raisers. 

A  number  of  other  investigators  lun-e  worked  along  the  same  line 
in  producing  immunity  toward  tuberculosis  and  have  obtained  such 
satisfactory  results  that  this  method  must  be  considered  as  a  promis¬ 
ing  one  in  the  control  of  the  disease.  The  Avork  of  Arloing  in 
France  and  McFadyean  in  Fngland  has  shoAAUi  that  cattle  may  be 
successfully  immunized  against  tuberculosis  by  preAUOus  treatment 
Avith  human  tubercle  bacilli  of  slight  Aurulence,  Doctor  Baumgar- 
ten  «  has  been  Avorking  on  this  method  of  immunization  since  1902, 
and  has  shoAAui  that  by  the  use  of  human  tubercle  bacilli  cattle  may 
be  completely  immunized  against  cultures  of  boAune  tubercle  bacilli 
AA’hich  AA’ere  fatal  for  animals  Avhich  had  not  been  preAUously  treated. 
This  author  has  had  cattle  thus  treated  under  observation  for  a 
period  of  tAvo  and  a  half  years.  During  this  time  no  diminution 
in  immunity  to  the  disease  has  taken  place.  I^aumgarten  found 
that  immunity  in  cattle  could  be  produced  by  a  single  treatment  Avith 
human  tubercle  bacilli.  He  argues,  therefore,  that  it  is  unnecessary 
to  make  repeated  intraA^enous  inoculation,  as  has  been  recommended 
by  von  Behring  and  others,  since  this  method  requires  more  elabo¬ 
rate  apparatus  and  time  and  produces  more  serious  disturbances  in 
the  A^accinated  cattle  Avithout  increasing  the  intensity  of  immunity. 
In  the  experiments  carried  on  by  Baumgarten,  human  tubercle 
bacilli  when  inoculated  subcutaneously  into  cattle  produced  no 
local  infection  and  did  not  remain  demonstrable  at  the  point  of  inoc¬ 
ulation,  except  for  a  short  time.  The  result  of  A^accination  is  there¬ 
fore  considered  not  strictly  a  mild  infection  Avith  tuberculosis,  but 
more  in  the  nature  of  an  inflammatory  process  due  to  the  toxic  effect 
of  the  bacilli.  Fluman  tubercle  bacilli,  therefore,  appear  to  operate 
as  a  Avaccine  toAvard  boAune  tuberculosis.  According  to  Baumgar- 
ten’s  iiiA^estigation  the  serum  obtained  from  animals  Avhich  had  been 
immunized  by  his  method  contained  no  immunizing  property  and 
did  not  protect  other  animals  Avhen  injected  into  them. 

Various  authors  haA^e  called  attention  to  the  sIoav  progress  of 
tuberculosis  under  certain  conditions,  and  the  suggestion  has  been 
made  that  this  may  be  due  to  a  spontaneous  Auiccination  Avhich  takes 
])lace  during  the  course  of  the  disease.  Wahlen  ^  found  in  his  ex¬ 
periments  that  if  guinea  pigs  Avere  inoculated  Avith  mildly  Aurulent 
tubercle  bacilli  of  human  origin  there  folloAved  a  mild  outbreak  of 
the  disease  of  short  duration,  after  Avhich  a  considerable  period  of 
comparative  inactivity  of  the  tubercle  bacilli  was  observed.  As  a 
rule,  hoAvcA^er,  the  disease  again  persisted  in  its  course  of  general iza- 
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tion  after  the  lapse  of  this  interval.  Wahlen  believes  that  during 
the  period  of  inactivity  of  the  tubercle  bacillus  a  natural  process  of 
vaccination  is  manifesting  itself,  but  that  under  ordinary  conditions 
this  is  not  sufficient  to  protect  the  animal  from  further  development 
of  the  disease. 

Certain  authors  have  raised  the  objection  to  the  method  of  von 
Ilehring  that  the  tubercle  bacilli  used  for  vaccination  cause  too  serious 
disturbances  in  the  vaccinated  animals  and  remain  alive  for  too  long  a 
period.  An  attempt  has  been  made,  therefore,  to  find  tiibercle  bacilli 
of  still  lower  virulence  which  would  nevertheless  produce  immunity 
toward  virulent  cultures.  Friedmann®  carried  on  experiments  with 
tubercle  bacilli  obtained  from  turtles,  and  has  come  to  the  conclusion 
that  these  bacilli  fulfill  all  the  required  conditions  in  producing 
immunity  toward  tuberculosis  and  in  causing  the  slightest  possible 
disturbances  and  lesions  which  are  compatible  with  the  j^roduction 
of  immunity  in  the  treated  animals.  Tubercle  bacilli  obtained  from 
turtles  were  of  considerably  lower  virulence  than  human  tubercle 
liacilli  and  caused  no  demonstrable  lesion  in  the  vaccinated  animal. 
They  had  the  power,  however,  of  producing  immunity  in  the  small 
laboratory  animals  and  in  cattle  toward  the  most  virulent  tubercle 
bacilli  of  bovine  origin.  Experiments  have  been  carried  out  for  the 
purpose  of  determining  whether  it  is  not  possible  to  obtain  the  vac¬ 
cinating  effect  from  dead  tubercle  bacilli,  and  thus  to  avoid  all  possi¬ 
bility  of  infecting  cattle  by  vaccination.  F'eufeld  ^  conducted  a 
number  of  experiments  along  this  line,  basing  his  experiments  on  the 
assumption  of  nonidentity  of  human  and  bovine  tuberculosis.  His 
general  plan  of  immunization  consisted  in  the  use  of  dead  tubercle 
bacilli  for  the  first  vaccination,  following  this  treatment  with  gradu¬ 
ally  increasing  doses  of  living  bacilli,  first  of  human  origin  and  later 
of  bovine  origin.  -By  this  method  Neufeld  succeeded  in  immunizing 
six  goats  against  infection  with  virulent  tubercle  bacilli.  Similarly 
satisfactory  results  were  also  obtained  in  experiments  on  cattle  and 
asses.  An  immunity  was  brought  about  hj  this  method  which 
enabled  animals  to  resist  successful!}^  the  most  virulent  bacilli. 
Friedmann  succeeded  in  immunizing  guinea  pigs  toward  human 
tubercle  bacilli  by  a  previous  treatment  with  bacilli  obtained  from 
turtles.  It  thus  appears  to  be  satisfactorily  demonstrated  that  an 
immunity  may  be  brought  about  in  a  majority  of  animals  by  a  pre¬ 
liminary  treatment  with  tubercle  bacilli  of  very  lov/  virulence. 

Another  method  for  producing  immunit}^  has  been  worked  out  with 
considerable  success  by  several  European  authors.  Since  1895  Pro¬ 
fessor  Maragliano  ®  has  conducted  experiments  in  the  immunization 
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of  animals  toward  tuberculosis  by  means  of  serum  and  bacilli  of  low 
virulence.  Serum  treatment  of  tuberculosis  has  given  varying  results 
in  the  hands  of  ditferent  autliors,  but  according  to  Maragliano  the 
method  merits  a  more  extended  trial.  Maragliano  claims  that  he  has 
IDroduced  immunity  in  cows,  horses,  asses,  goats,  sheep,  and  dogs, 
and  that  this  immunity  has  persisted  for  a  period  of  five  years  since 
the  beginning  of  treatment.  This  author  even  succeeded  in  immuniz¬ 
ing  rabbits  to  tuberculosis  In"  means  of  a  preliminary  inoculation  with 
tubercle  bacilli  of  low  virulence.  He  found  also  that  it  is  not  neces¬ 
sary  to  make  an  intravenous  inoculation.  Erpially  satisfactory  re¬ 
sults  were  obtained  when  bacilli  of  low  virulence  were  injected  under 
the  skin.  All  of  these  authors  have  suggested  the  possibility  of 
extending  this  method  of  treatment  to  man.  The  danger,  however, 
of  reversing  the  order  of  procedure  and  inoculating  human  patients 
Avith  tubercle  bacilli  of  bovine  origin  is  apparent  from  the  fact  that 
boAune  tubercle  bacilli  are  usually  more  virulent  that  ^hose  obtained 
from  other  sources,  and  their  Adrulence  may  become  increased  by  in¬ 
oculation  into  human  beings. 

It  was  found  by  Mahlen  ®  that  tubercle  bacilli  Avhich  are  capable 
of  producing  a  spontaneously  A"accinating  tuberculosis  in  animals 
Avhen  cultivated  outside  of  the  animal  body  deA^eloped  a  A^accinating 
property  in  the  culture  medium.  The  specific  action  of  filtered  cul¬ 
tures  from  Avhich  all  bacilli  are  remoA"ed  A"aries  extremely  according 
to  the  origin  of  the  cultures  and  the  nature  of  the  filters.  Wahlen 
found  that  it  Avas  possible  to  obtain  cultures  of  tubercle  bacilli  Avhich 
did  not  produce  any  alteration  at  the  point  of  inoculation  eA"en  after 
a  period  of  one  month. 

Much  attention  has  been  giA"en  by  A^arious  European  authors  to  the 
possibility  of  the  transmission  of  immunity  to  offspring  either  through 
the  blood  during  the  organic  union  of  the  fetus  and  the  mother  or 
later  by  means  of  A"accinating  properties  in  the  milk  of  tuberculous 
animals.  IVhile  such  experiments  liaA^e  yielded  results  Avhich  are 
exceedingly  interesting  from  a  scientific  standpoint,  they  are  not  ^-et 
capable  of  immediate  application  in  practice.  HaAvthorn  ^  found  in 
his  experiments  that  guinea  pigs  inoculated  Avith  tubercle  bacilli  of 
varying  Aurulence  transmitted  to  their  offspring  a  slight  A"accinating 
or  protective  property  in  the  Iffood  serum.  The  serum  of  the  off- 
S])ring  had  fully  as  pronounced  a  poAver  of  this  sort  as  Avas  observed 
in  the  mother,  and  this  property  persisted  for  about  six  months, 
during  AA’hich  the  author  had  the  animal  under  obserA^ation.  No 
actual  tuberculous  lesions  Avere  to  be  found  in  the  offspring  of  tuber¬ 
culous  guinea  pigs. 
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Medicinal  treatment  of  tuberculosis  has  been  investigated  by  a 
large  number  of  authors  and  various  remedies  have  been  suggested 
as  showing  considerable  efficiency  in  this  direction.  Olive  oil  ®  has 
been  used  to  some  extent  in  the  treatment  of  tuberculosis  in  man  and 
the  results  obtained  in  a  few  instances  indicate  that  a  similar  treat¬ 
ment  might  perhaps  be  adopted  in  animals  Avith  some  hope  of  suc¬ 
cess.  The  use  of  cinnamon  has  not  giA^en  A^ery  satisfactory  results. 
IntensiA^e  feeding  Avith  muscle  serum  has  shoAvn  that  this  substance 
has  the  poAver  of  so  stimulating  the  nutritiA*e  process  of  tuberculous 
animals  that  they  can  resist  the'^Arogress  of  tuberculosis  much  more 
successfully  than  Avould  otherAvise  be  possible.  Eecently  Hoffmann  ^ 
has  tested  the  Auilue  of  hetol  in  the  treatment  of  tuberculosis.  This 
author’s  experiments  Avere  made  on  guinea  pigs  and  rabbits.  Hetol 
has  been  used  by  A^arious  other  authors  for  similar  purposes.  It  Avas 
found  during  the  numerous  experiments  Avhich  Hoffmann  carried  out 
that  animals  aHiIcIi  had  been  previously  treated  Avith  hetol  Avithstood 
infection  much  longer  and  inore  successfulh^  than  other  animals 
Avhich  had  not  received  hetol.  The  tubercles  produced  in  treated  and 
untreated  animals  Avere  carefully  studied  and  Avere  found  to  shoAv  cer¬ 
tain  essential  differences.  In  the  animals  Avhich  had  been  treated 
Avith  hetol  the  tubercles  Avere  small  and  sharply  differentiated  from 
the  surrounding  tissue  and  Avere  surrounded  by  Avhite  blood  cor¬ 
puscles.  The  giant  cells  Avhich  Avere  characteristic  of  actively  devel¬ 
oping  tubercles  Avere  small  or  entirely  absent.  Hoffmann  concludes 
from  his  experiments  that  considerable  importance  is  to  be  attributed 
to  hetol  in  curing  tuberculosis.  This  drug  apparently  has  the  power 
of  materially  assisting  the  organism  in  limiting  the  tuberculous  proc¬ 
esses  and  bringing  about  a  final  healing  of  the  tubercles  Avhich  haA^e 
already  been  formed. 

MaiiA^  inA'estigators  liaA^e  studied  the  effect  of  tuberculosis  upon 
the  red  blood  corpuscles.  Humbert  has  shoAvn  quite  conclusively 
that  the  blood  corpuscles  lose  a  part  of  their  poAver  of  resistance 
during  the  progress  of  the  disease  and  are  considerably  diminished 
in  number.  It  is  desirable,  in  many  instances,  to  make  a  rapid  diag¬ 
nosis  in  suspected  cases  of  tuberculosis,  and  experiments  by  Mar- 
morek,  Nattan-Larrier,  and  others  haA^e  shoAvn  that  a  tubercidin 
reaction  may  be  obtained  Avithin  three  hours  after  inoculating  small 
laboratory  animals.  It  thus  becomes  possible  to  secure  fluids  from 
suspected  cases  and  use  them  for  inoculation  Avith  laboratory  animals, 
after  Avhich  a  diagnosis  may  be  expected  Avithin  a  feAV  hours. 

A  great  deal  of  attention  has  been  deAmted  to  the  study  of  the  milk 
of  tuberculous  coavs  for  the  jmrpose  of  determining  the  relatiA^e  fre- 
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quency  of  the  occurrence  of  tubercle  bacilli  in  it.  The  importance  of 
this  problem  is  readily  recognized  if  we  consider  the  possibility  of 
tuberculous  milk  being  mixed  with  healthy  milk  in  city  milk  sup¬ 
plies,  and  under  other  conditions,  and  also  the  use  of  such  milk  in 
feeding  calves,  lug’s,  and  other  farm  animals.  It  has  been  shown 
conclusively  that  the  milk  of  tuberculous  cows  may  contain  tubercle 
bacilli  although  no  actual  lesions  are  demonstrable  in  the  udder.  In 
a  series  of  experiments  carried  out  by  Moussu,  7  out  of  57  samples 
of  milk  taken  from  tuberculous  cows,  in  whicli  no  physical  symptoms 
of  the  disease  were  present,  contained  tubercle  bacilli  in  a  virulent 
form.  It  is  thus  apparent  that  while  in  a  great  majority  of  cases 
the  milk  does  not  contain  tubercle  bacilli,  these  organisms  may  be 
present  at  any  moment,  and  the  milk  of  tuberculous  cows  can,  there¬ 
fore,  not  be  considered  safe  under  any  conditions.  Ostertag  also  made 
an  elaborate  study  of  this  phase  of  the  problem  for  the  purpose  of 
determining  whether  tubercle  bacilli  could  be  readily  detected  in 
milk  by  means  of  bacteriological  examinations.  During  this  study 
it  was  found  that  tuberculosis  of  the  udder  was  characterized  by 
painless  swellings  without  any  higher  temperature  than  that  shown 
by  the  surrounding  tissue.  In  advanced  cases  of  tuberculosis  of  the 
udder  it  was  found  that  the  milk  from  atlected  quarters  of  the  udder 
may  be  virulent  in  a  dilution  of  1:1,000,000  parts.  In  general  the 
meat  of  tuberculous  animals  has  been  shown  by  careful  investigation 
to  be  comparative!}"  free  from  tubercle  bacilli  even  in  acute  cases 
of  generalized  tuberculosis.  Even  in  cases  in  which  the  lymphatic 
glands,  lungs,  and  other  vital  organs  are  thoroughly  permeated  with 
active  tubercles  in  the  process  of  growth  the  meat  may  be  quite  free 
from  tubercle  bacilli.  In  rare  cases,  however,  the  meat  may  contain 
virulent  bacilli,  at  least  for  short  periods,  during  active  eruption  of 
tubercles.  Such  results  have  recently  been  obtained  by  Westen- 
iioeffer  ®  in  Berlin. 


RABIES. 

One  of  the  most  important  problems  in  connection  with  the  study 
of  rabies,  or  hydrophobia,  is  to  devise  a  rapid  and  certain  method  of 
diagnosis,  so  that  the  nature  of  the  disease  in  suspected  dogs  may  be 
readily  determined.  Xumerous  alterations  in  the  nervous  system  or 
other  structures  have  been  claimed  by  different  investigators  as  char¬ 
acteristic  of  rabies.  The  close  resemblance,  however,  betAveen  these 
alterations  and  those  due  to  other  diseases  leaves  some  doubt  in  the 
minds  of  most  scientists  concerning  the  A^alue  of  such  alterations  in 
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forming  a  diagnosis.  Babes  ^  described  certain  leisons  which  he  con¬ 
sidered  to  be  constant  in  the  nervous  system  in  cases  of  rabies. 
Microscopic  changes  ^vere  observed  in  the  graj^  matter  surrounding 
the  canal  in  the  brain  and  spinal  colmnn  and  in  the  motor  centers 
of  the  medulla  oblongata  and  spinal  cord.  In  addition  to  a  great 
multiplication  of  small  nuclei  in  the  cells  of  this  tissue,  Babes 
recently  concluded  that  certain  changes  in  the  minute  structure  of 
the  nerve  cells  of  the  central  nervous  system  could  be  depended  upon 
ill  the  diagnosis  of  rabies.  Golgi  based  his  system  of  diagnosing 
rabies  upon  the  formation  of  vacuoles  in  the  nerve  cells,  changes  in 
the  nerve  ganglia  between  the  vertebrae,  and  other  related  alterations. 
Van  Gehuchten  and  NGis  claimed  to  be  able  to  diagnose  rabies  by 
means  of  certain  changes  in  the  peripheral  ganglia  of  the  spinal  and 
sympathetic  nervous  systems,  especially  in  the  so-called  plexiform 
ganglia  of  the  vagus  nerve  and  the  gasserian  ganglia.  The  ganglion 
cell  is  greatly  modified  as  the  result  of  the  multiplication  of  the 
cells  lining  the  endothelial  capsule,  and  it  is  finally  quite  destroyed. 
Gilruth,^^  however,  in  his  investigations  of  rabies  found  the  changes 
referred  to  b}"  Babes  and  Golgi  to  be  quite  unreliable.  The  lesions 
claimed  as  diagnostic  by  Van  Gehuchten  ami  NGis  w^ere  of  consider¬ 
able  value  in  diagnosing  the  disease.  Hebrant  ^  found  the  changes 
in  the  gasserian  ganglia  to  be  characteristic  of  rabies.  The  ganglion 
of  the  left  side  w’as  more  acutely  attacked  than  that  of  the  right. 
Tableaux  believes,  as  a  result  of  his  investigations  of  rabies,  that 
lesions  in  the  plexiform  ganglia  may  be  depended  upon  in  the  diag¬ 
nosis  of  the  disease.  The  same  author  found  that  the  presence  of 
grape  sugar  in  the  urine  is  a  very  frequent  S3unptom  of  rabies,  which, 
taken  in  connection  with  the  alterations  in  the  nervous  system,  fur¬ 
nishes  a  basis  for  a  certain  diagnosis.  B^^elitzer  ^  made  an  extensive 
study  of  rabies,  giving  particular  attention  to  diagnosis  according 
to  the  method  of  Xelis.  The  characteristic  alterations  in  the  nervous 
system  are  believed  by  this  author  to  be  less  constant  in  horses,  cattle, 
sheep,  and  liogs  which  have  died  of  rabies  than  in  dogs.  While  the 
method  of  Tells,  according  to  this  author,  may  fail  to  give  satisfac¬ 
tory  results  in  all  cases,  it  is  believed  that  all  positive  results  obtained 
by  the  method  may  be  confidentl}^  relied  upon.  Quite  recently 
Eabieaux  has  come  to  the  conclusion  that  a  reliable  diagnosis  of  rabies 
can  not  ahvays  be  reached  by  a  microscopic  examination.  Bose  ^  has 
called  attention  to  the  fact  that  the  lesions  in  the  nervous  system 
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caused  by  rabies  virus  are  almost  identical,  in  detail  and  as  a  whole, 
with  those  of  sheep  pox.  Negri,®  on  the  basis  of  his  study  of  rabies, 
has -announced  the  discovery  of  a  protozoan  organism  which,  he 
claims,  can  be  detected  in  nearly  all  cases  of  rabies  and  which  is, 
therefore,  claimed  to  be  the  cause  of  the  disease.  Beck  ^  found  the 
organism  of  Negri  in  47  out  of  72  cases  of  rabies  which  he  studied. 
Negri  claims  that  the  organism  in  question  occurs  exclusively  in  the 
nerve  cells  of  rabid  animals  and  sometimes  in  a  certain  portion  of 
the  brain  only. 

The  organism  described  by  Negri,  however,  has  not  been  identified 
by  all  the  investigators  who  have  worked  on  the  subject  of  rabies. 
Kemlinger  ®  carried  out  a  number  of  experiments  during  which  it  was 
found  that  the  pathogenic  organism  of  rabies,  whatever  it  may  be, 
must  be  ultramicroscox^ic  in  size  since  it  passes  through  fine  filters. 
It  is  believed,  therefore,  that  Negri’s  corpuscles  can  not  be  considered 
as  the  cause  of  the  disease.  Bertarelli  ^  studied  the  relation  between 
modifications  of  the  virulence  of  rabies  virus  and  alterations  in 
Negri’s  corpuscles.  It  was  found  that  these  corpuscles  are  not  much 
affected  even  by  extreme  changes  in  the  virulence  of  the  rabies  virus. 
This  author  is,  therefore,  in  doubt  whether  the  corpuscles  should  be 
considered  as  protozoan  organisms  or  as  pathological  structures  con¬ 
taining  such  organisms. 

The  resistance  of  rabies  virus  to  putrefaction  has  been  studied  by 
von  Batz  ®  and  other  authors  and  it  has  been  found  that  the  virus 
may  resist  the  action  of  putrefaction  for  a  long  time  but  that  its  viru¬ 
lence  is  gradually  modified.  The  results  of  inoculation  experiments 
indicate  that  the  virus  was  still  present  in  a  rather  virulent  form  in 
the  brain  of  dogs  which  had  been  buried  from  14  to  24  days.  Oucha- 
koff  f  and  other  authors  have  studied  the  attention  of  rabies  virus 
b}’  means  of  heat.  During  these  experiments  it  was  shown  that  virus 
was  destro3'ed  at  a  temperature  between  50  and  60°  C.  When  the 
virus  was  subjected  to  a  temperature  of  52°  for  a  half  hour,  it  was 
only  slightly  attenuated;  a  temperature  of  53°,  hoAvever,  for  ten 
minutes  greatly  attenuated  or  completely  destroyed  the  Auriis. 

A  great  amount  of  attention  has  been  given  to  a  study  of  the 
methods  of  treating  and  preA^enting  the  deA^elopment  of  rabies. 
Aujeszk}" found  that  hypodermic  injections  of  emulsions  of  normal 
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nerve  tissue  are  not  sufficient  to  protect  animals  against  rabies  virus. 
In  some  experiments  the  methods  seemed  to  be  successful,  but  in  such 
cases  the  virulence  of  rabies  virus  Avas  not  carefulh^  determined  and 
it  is  possible  that  it  Avas  not  strong  enough  to  produce  the  disease. 
Itodet  ®  and  other  authors  emploA^ed,  in  the  treatment  of  rabies,  a 
serum  obtained  from  -sheep  Avhich  had  been  treated  AAuth  rabies  Aurus. 
This  serum,  Avhen.  inoculated  under  the  skin,  directly  into  the  circula¬ 
tion  or  into  the  body  cavity,  proA^ed  to  be  Avithout  etfect  except  after 
the  use  of  rabies  Aurus.  When  injected  into  the  brain  it  had  the  etfect 
of  prolonging  the  disease,  but  its  influence  in  all  cases  Avas  compara- 
tiA^ely  slight.  Krasmitski,^  b}^  means  of  an  extensiA^e  series  of  experi¬ 
ments,  found  that  intraA^enous  injections  of  rabies  Aurus  are  not  par¬ 
ticularly  dangerous,  provided  the  Aurus  is  administered  in  a  filtered 
and  diluted  form  after  a  prWious  subjection  to  a  temperature  of 
37°  C.  By  means  of  the  injection  of  such  Aurus  it  Avas  found  possi¬ 
ble  to  render  animals  refractory  to  rabies  in  a  very  short  time,  and  the 
immunity  thus  produced  appeared  to  be  more  lasting  and  certain 
than  that  produced  by  other  methods  of  vaccination.  Intravenous 
injections  in  rabbits  sometimes  preA^ented  the  deA^elopment  of  the 
disease  eA^en  after  inoculation  of  virulent  rabies  virus  directly  into 
the  brain.  Conte  ^  had  little  success  in  treating  horses  for  rabies  by 
means  of  intravenous  injections  of  material  obtained  from  rabid  dogs. 
A  test  of  the  method  Avas  made  on  fiA^e  animals,  beginning  A\dthin 
from  three  to  six  days  after  the  animals  Avere  bitten ;  four  of  the  ani¬ 
mals,  hoAveA^er,  ultimately  died  Avith  the  usual  symptoms  of  rabies. 
Beck  has  called  attention  to  the  fact  that  in  doubtful  cases  the 
inoculation  of  rabbits  may  serA^e  to  yield  a  rapid,  differential  diag¬ 
nosis  betAveen  rabies  and  dog  distemper.  While  rabbits  are  suscepti¬ 
ble  to  both  diseases  it  is  impossible  to  reproduce  dog  distemper  by 
inoculation  of  other  animals  Avith  the  brain  of  affected  rabbits. 

In  1903  ^  Sime  published  a  book  on  the  general  subject  of  rabies. 
In  this  Amliime  a  theory  regarding  the  intensification  and  attenuation 
of  rabies  Aurus  is  proposed.  Animals  Avhich  are  susceptible  to  rabies 
are  classified  under  tAvo  groups,  called  intensifiers  and  attenuators, 
respectiA^ely.  According  to  Sime  lierbiAmrous  animals,  particularly 
rabbits,  intensify  the  virulence  of  rabies  virus,  Avhile  carniAmrus  ani¬ 
mals,  particularly  man,  monkeys,  and  dogs,  attenuate  the  virus.  Sta¬ 
tistics  are  presented  to  proAm  that  the  disease  prevails  most  extensively 
in  regions  Avhere  rabbits  are  most  numerous,  and  that  rabies  is  un- 
knoAvn  in  countries  Avhere  there  are  no  rabbits.  This  theory,  how- 
eAmr,  has  not  been  substantiated  by  other  obserA^ers. 
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TETANUS. 

Among  the  great  mimber  of  investigations  Avhicli  have  been  re- 
j^orted  on  tetanus  in  foreign  countries  a  large  proportion  has  been 
occupied  with  the  treatment  of  the  disease  and  with  the  course  of 
infection.  Xumerous  experiments  have  been  made  for  tlie  purpose 
of  testing  the  Auilue  of  serum  treatment  for  tetanus.  The  results 
obtained  b}"  such  studies,  while  not  uniform,  still  furnish  a  basis  for 
reasonable  hope  of  ultimate  control  of  tetanus  by  this  means.  Ran¬ 
som  ®  made  quite  an  extensive  study  of  tetanus  for  the  purpose  of 
determining  the  agency  of  the  lym^ih  in  distributing  the  toxin  and 
the  antitoxin  of  the  disease  throughout  the  affected  animal.  In  the 
exj^eriments  carried  out  b}^  this  author  dogs  were  utilized,  since  the 
thoracic  duct  in  these  animals  could  be  readily  exposed  and  the  lymph 
allowed  to  flow  out  into  receptacles  through  a  cannula  inserted  into 
the  duct.  Before  being  operated  upon  the  dogs  were  treated  with 
morphin  and  anaesthetized.  They  were  kej)t  in  this  condition  during 
the  experimental  period.  Blood  from  the  same  animals  Avas  taken 
from  the  femoral  arteiw.  In  order  to  determine  the  strength  of  the 
toxin  and  antitoxin  as  found  in  the  lymph  and  blood  inoculations 
tests  Avere  made  AAuth  mice.  It  Avas  found  that  after  the  tetanus  toxin 
Avas  injected  into  the  circulating  blood  a  considerable  portion  of  it 
rapidly  passed  into  the  lymph.  If  the  blood  and  lymph  systems  are 
left  as  nearly  as  possible  in  their  natural  condition  the  toxin  is  found 
equally  distributed  in  the  blood  and  lymph  tAA’enty-six  hours  after 
injection.  If  the  thoracic  duct  is  opened  shortly  before  the  animal 
receiA^es  an  intraA^enous  injection,  the  toxin  content  of  the  blood  re¬ 
mains  considerably  greater  than  that  of  the  lymph  for  six  hours  after 
injection.  IVhen  horse  serum  containing  tetanus  antitoxin  is  injected 
into  the  blood  this  substance  rapidly  finds  its  AAuiy  into  the  lymph. 
Xo  noteAAmrthy  changes  Avere  found  to  take  place  in  the  toxin  or  anti¬ 
toxin  AAdiile  remaining  in  the  blood  or  hunph. 

Marchal  ^  treated  horses  for  tetanus  quite  successfully  by  means  of 
antitetanus  serum.  At  first  50  cubic  centimeters  of  the  serum  aatis 
giA^en  by  the  hypodermic  method.  The  injection  AA^as  repeated  in 
similar  doses.  Various  other  drugs,  such  as  chloral  hydrate,  bromid 
of  potash,  and  moiq:>hin  Avere  administered.  In  some  cases  recoA^ery 
took  place  AAuthin  tAYenty-three  days  after  the  appearance  of  the 
symptoms.  Xo  irritation  Avas  caused  by  the  antitetanus  serum  at  the 
point  of  inoculation.  Debrand  ^  found  during  a  study  of  the  meth¬ 
ods  of  cultiATiting  the  bacillus  of  tetanus  that  Avhen  this  organism 
Avas  mixed  Avith  the  hay  bacillus  the  tetanus  bacillus  deA^eloped  read- 


«Ztsclir,  Physiol.  Chem.,  29  (1900),  No.  4-5,  pp.  349-372. 
6Rec.  :Med.  Vet,  Paris,  8.  ser.,  9  (1902),  No.  1,  pp.  lG-20. 
cAiin.  IiisT.  Pasteur,  IG  (1902),  No.  G,  pp.  427-432. 
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ity,  even  in  the  presence  of  air.  The  serum  obtained  by  treating  ani¬ 
mals  with  bacilli  grown  in  symbiosis  with  the  hay  bacillus  proved 
to  be  as  active  as  that  obtained  by  the  ordinary  methods  of  cultivat¬ 
ing  the  tetanus  bacillus.  In  some  instances  the  use  of  antitetanus 
serum  given  in  ernormous  doses,  combined  with  treatment  by  means 
of  carbolic  acid,  chloral  hydrate,  and  morphin  failed  entirely  to 
check  the  development  of  the  violent  symptoms  of  tetanus.  Irriga¬ 
tion  of  the  body  cavity  with  a  physiological  salt  solution  was  found 
b}^  Tonzig  ®  to  be  entirely  without  effect  on  the  course  of  tetanus. 
This  is  attributed  to  the  fact  that  the  tetanus  virus  does  not  remain 
free  in  the  circulation,  but  becomes  fixed  in  the  histological  elements 
of  the  nervous  tissue. 

Fiebiger  ^  found  in  his  experiments  that  the  mortality  from  tetanus 
could  be  much  reduced  by  treatment  with  emulsions  of  brain  sub¬ 
stance.  The  results  of  this  treatment  appeared  to  be  quite  as  satis¬ 
factory  as  those  obtained  by  other  known  treatments.  The  treatment 
with  brain  emulsion  is  cheaper  than  serum  therapy,  and  Fiebiger 
believes  that  the  technique  is  not  too  complicated  for  the  ordinary 
practicing  veterinarian.  A  large  number  of  authors,  including 
Dmitrievski,^  Marx,^  Besredka,®  and  others,  have  found  that  the 
toxin  or  virus  of  tetanus  is  fixed  by  the  substances  of  the  central 
nervous  system.  Apparentl}^  the  brain  substance  is  capable  of  fix¬ 
ing  more  tetanus  toxin  and  preventing  it  from  being  further  dis¬ 
tributed  than  it  can  neutralize.  The  fixative  property  of  the  brain 
toward  tetanus  toxin  is  therefore  not  identical  with  the  antitoxic 
j)ower.  The  brain  substance  when  saturated  with  tetanus  toxin 
completely  recovers  its  integrity  after  the  addition  of  tetanus  anti¬ 
toxin,  whether  it  is  obtained  from  an  animal  of  the  same  or  a  differ¬ 
ent  species.  The  combination  of  the  l)rain  substance  and  the  tetanus 
toxin  does  not  give  a  substance  as  stable  as  that  obtained  by  a 
mixture  of  toxin  and  true  antitoxin.  Marx  found  that  the  brain 
substance  cooperates  with  antitoxin  in  neutralizing  the  tetanus 
toxin.  The  functional  value  of  the  brain  substance  and  antitoxin 
is  considered  by  these  authors  to  be  about  equal.  Dmitrievski 
found  during  his  exhaustive  study  of  this  subject  that  the  brain  of 
animals  which  have  enjoyed  an  hnmunity  toward  tetanus  of  short 
duration,  as  well  as  their  blood,  does  not  possess  any  great  power  of 
counteracting  the  development  of  the  disease  and  does  not  differ 
much  in  this  respect  from  the  normal  brain.  The  brain  and  blood 

a  Pub.  1st.  Univ.  Padova,  2  (1902),  VI,  pp.  11;  extr.  from  Riforma  Med.,  17 
(190.1),  No.  109. 

^'Ztschr.  Tbiermed.,  G  (1902),  No.  8,  pp.  lGl-170. 

cAiiii.  Inst.  Pastonr,  18  (1903),  No.  2,  pp.  148-1  GO.. 

Ztschr.  Ilyg.  u.  Iiifectionskrank.,  40  (1902),  No.  2,  pp.  231-238. 
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of  animals  which  have  been  imniimized  for  a  long  lime,  however, 
appear  to  contain  a  large  quantity  of  antitoxin  and  are  capable  of 
neutralizing  a  much  larger  quantit}^  of  tetanus  toxin  than  the  brain 
of  normal  animals.  The  ditTerence,  however,  is  not  very  great,  since 
all  animals  which  were  injected  with  a  mixture  of  toxin  and  brain 
substance  presented  certain  symptoms  of  tetanus.  It  was  found  by 
.Dmitrievski  that  the  blood  of  animals  which  have  enjoyed  a  long 
immunity  toward  tetanus  always  contains  more  antitoxin  than  the 
brain. 

During  experiments  carried  out  by  Calmette  ®  it  was  found  that 
guinea  pigs  could  easily  be  immunized  against  tetanus  by  causing 
the  absorption  of  small  quantities  of  antitetanus  serum  in  wounds  of 
the  skin.  Good  results  were  not  usually  obtained,  however,  from 
rubbing  the  wound  witii  a  brush  dipped  in  the  liquid  serum.  Positive 
results  were  almost  always  obtained  when  a  small  quantity  of  finely 
pulverized  or  dry  serum  was  sprinkled  in  the  wound.  Experiments 
were  conducted  by  the  same  author  for  the  purpose  of  testing  the 
action  of  dry  antitetanus  serum  when  placed  in  the  Avound  Avitli 
living  tetanus  bacilli.  In  a  test  during  Avhich  10  guinea  pigs  Avere 
inoculated  and  not  treated  and  10  others  inoculated  and  treated 
as  just  indicated  with  dry  anti  tetanus  serum  the  latter  10  animals 
failed  to  dcA^elop  tetanus,  Avhile  all  of  the  untreated  animals  died 
after  the  disease  had  run  its  usual  course.  IgnatoAvsky  ^  in  a  study 
of  tetanus  found  that  no  special  substance  Avas  produced  in  any  of 
the  organs  of  the  body  wdiich  might  account  for  a  reaction  toAvard 
tetanus  toxin.  The  brain,  spinal  cord,  liA^er,  kidney,  spleen,  lung, 
and  muscle  tissue  of  rabbits  and  guinea  pigs  dead  of  tetanus  Avhen 
inoculated  into  mice  Avere  found  to  be  capable  of  transmitting  the 
disease.  The  SAunptoms  in  such  cases  are  quite  different  from  those 
usually  obserA^ed.  The  bile  was  found  not  to  contain  tetanus  toxin 
under  normal  conditions.  The  A^arious  organs  of  the  body,  hoAvever, 
appear  to  be  ca2:)able  of  fixing  or  neutralizing  the  tetanus  toxin  to 
some  extent. 

Marie  ^  made  a  study  of  the  course  taken  by  the  tetanus  virus  in 
l^assing  from  the  2:)eri2diery  to  the  central  nerAXAUs  structures.  It 
Avas  shoAvn  that  the  tetanus  toxin  is  absorbed  Ija-  the  terminal  2:)or- 
tions  of  the  motor  nerA^es,  and  that  a  small  quantit}^  of  the  toxin 
j^laced  in  contact  Avith  these  nerA'es  is  sufficient  to  i^roduce  tetanus 
even  in  animals  which  haA^e  receiA'ed  a  sufficient  quantity  of  anti¬ 
toxin  to  render  them  immune  to  inoculations  Avitli  toxin  by  the 
hy2:)odermic  or  intravenous  methods.  According  to  Marie,  tetanus: 


a  Compt.  Rend.  Acad.  Sci.  [Paris],  13G  (1903),  No.  10,  pp.  1150-1152. 

&  Ceiitbl.  Bakt.  u.  Par.,  1.  Abt.,  Orig.,  35  (1903),  Nos.  1,  pp.  4-14;  2,  pp.  158-1G8. 
c  Bui.  Inst.  Pasteur,  1  (1903).  No.  17,  pp.  G33-G40. 


560 


KEPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


toxin  is  always  found  in  the  nerves  in  inoculated  animals.  This 
author  argues  that  tlie  toxin  does  not  penetrate  from  the  periphery 
to  the  central  nervous  system  in  the  lymphatic  space  around  the 
nerve,  but  rather  in  the  nerve  substance  and  especially  in  the  axis 
cylinder  of  the  nerve.  Meyer  and  Eansom «  believe  that  they  have 
demonstrated  that  the  transportation  of  the  toxin  to  the  central 
nervous  system  takes  place  only  by  way  of  the  motor  nerves.  Dur¬ 
ing  the  experiments  carried  out  by  these  authors  it  was  shown  that 
the  progress  of  the  toxin  along  the  motor  nerves  could  be  checked 
by  an  application  of  antitoxin  to  the  nerve  cords.  That  the  course 
of  the  toxin  is  centripetal  along  the  motor  nerve  was  shown  by 
experiments  to  determine  the  period  of  incubation  of  tetanus  from 
infection  b}^  different  methods.  The  characteristic  rigidity  of  the 
muscles  in  cases  of  tetanus  is  believed  to  be  due  to  the  action  of  the 
toxin  on  the  nerve  centers. 

The  elaborate  experiments  of  von  Behring  ^  in  the  study  of  tetanus 
have  shown  that  the  relative  amount  of  antitoxin  required  for  the 
neutralization  of  toxin  decreases  with  the  increase  in  the  quantity 
of  toxin.  This  fact  is  considered  somewhat  remarkable  when  it  is 
remembered  that  the  exact  reverse  is  true  for  diphtheria.  Yon  Beh¬ 
ring  believes  that  nothing  is  added  to  or  taken  from  the  toxin  molecules 
Avhen  they  become  attenuated.  It  is  claimed  that  they  suffer  merely 
a  diminution  in  the  rapidity  of  their  reaction  without  aii}^  material 
change.  Babbits  v-ere  most  successfuly  immunized  by  means  of  atten¬ 
uated  tetanus  toxin  obtained  from  the  central  nervous  system.  The  im¬ 
munizing  power  of  such  attenuated  toxin  appears  to  be  determined  by 
several  factors,  chiefljq  however,  by  finy  influence  which  may  favor 
or  hinder  the  penetration  or  absorption  of  the  toxin  by  the  nervous 
system.  Yincent  found  in  a  study  of  tetanus  in  guinea  pigs  that 
heat  exercised  considerable  influence  upon  the  development  of  tetanus. 
The  subjection  of  these  animals  to  high  degrees  of  temperature  was 
found  to  cause  numerical  changes  in  the  relative  proportions  of  dif¬ 
ferent  kinds  of  white  blood  corpuscles  and  a  corresponding  diminu¬ 
tion  in  the  resisting  power  of  such  animals  toward  tetanus  bacillus. 
Gamier  ^  made  a  study  of  the  effects  of  various  micro-organisms  upon 
the  tetanus  toxin.  Particular  attention  was  given  to  the  effect  of 
anthrax  bacilli  upon  this  toxin.  It  was  found  that  tetanus  toxin,  in 
which  anthrax  bacilli  were  cultivated,  became  greatly  attenuated  after 
a  period  of  twelve  to  fourteen  days.  The  loss  of  the  specific  power  of 
the  toxin,  however,  was  not  accompanied  with  a  loss  of  its  injurious 
effects. 
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In  addition  to  the  usual  method  of  treating  tetanus  by  means  of 
serum,  successful  results  have  been  announced  in  a  few  cases  by 
methods  in  which  this  treatment  was  entirely  omitted.  Bergeon  ® 
has  successfully  treated  a  few  cases  of  tetanus  by  the  expectant 
method,  during  which  the  s3Tnptoms  were  ^combated  by  appropriate 
remedies,  as  occasion  required.  Kissuth  *  claims  to  have  cured  two 
cases  of  undoubted  tetanus  by  means  of  fright  produced  by  firing 
a  gun  in  the  stalls  in  which  the  affected  horses  stood.  The  gun  was 
fired  at  the  time  vdien  the  muscular  contraction  was  at  its  heiglity 
and  had  the  effect  of  producing  a  complete  muscular  relaxation,  after 
which  the  animals  were  able  to  eat  and  drink  without  much  difficulty. 
One  case  recovered  after  a  period  of  fourteen  days,  while  recovery  in 
the  other  case  Vvas  slower.  Grams  ^  reports  that  he  has  treated  thirty- 
five  cases  of  tetanus  hj  means  of  sodium  iodid.  As  a  rule  this  remedy 
Avas  administered  through  the  trachea  in  doses  of  5  grams  in  solution. 
The  drug  may  also  be  administered  intravenously  or  by  way  of  the 
mouth.  The  quantity  of  sodium  iodid  to  be  used  is  not  considered  of 
jDrimaiy  importance,  but  good  results  Avere  obtained  by  this  author 
from  the  use  of  2  or  3  grams  dissolA^ed  in  10  grams  of  Avater,  and  ad¬ 
ministered  immediately  after  infection  and  dail}^  for  tAvo  or  three  da^^s 
thereafter.  Quite  I'ecently  Croce  ^  has  succeeded  in  curing  a  feAV 
cases  of  tetanus  by  means  of  subcutaneous  injections  of  carbolic  acid. 
In  one  case  in  a  horse  a  cure  Avas  effected  b}^  four  injections  of  10 
grams  each  of  a  mixture  containing  1  gram  carbolic  acid  for  each 
100  grams  of  gAcerin.  In  a  second  case,  with  more  alarming  s^nnp- 
toms,  much  larger  doses  Avere  giA^en,  Avith  satisfactory  results. 

ANTHBAX. 

Although  anthrax  is  one  of  the  oldest  infectious  diseases  con¬ 
cerning  Avhich  definite  information  Avas  had,  much  adA^ance  ha& 
recently  been  made  in  methods  of  treatment.  The  greater  number 
of  iiiA^estigations  reported  within  the  past  feAV  A^ears  liaA^e  been  con¬ 
cerned  Avith  this  phase  of  the  problem.  Yordal  ^  attempted  to  treat 
anthrax  by  means  of  creolin.  It  was  found,  liOAveA^er,  that  the 
disease  was  not  checked  by  doses  of  25  grams.  In  experiments, 
carried  on  by  Calamida  f  it  Avas  found  that  in  dogs,  Avhich  are  knoAvn 
to  possess  a  high  immunity  toAvard  anthrax,  the  injection  of  non- 
fatal  doses  of  corrosiA^e  sublimate  one-half  hour  before  inoculation 
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with  anthrax  bacilli  produces  death  from  anthrax  infection.  Simi¬ 
lar  injections  of  corrosive  sublimate  did  not  destroy  the  natural 
innn unity  in  chickens.  Experiments  with  digitalin  showed  that 
when  this  drug  was  injected  after  inoculation  with  anthrax  and 
treatment  wdth  corrosive  sublimate  it  counteracted  the  harmful  in¬ 
fluence  of  the  corrosive  sublimate. 

In  experiments  made  by  Danysz  “  for  the  purpose  of  determining 
the  action  of  rat  serum  on  the  anthrax  bacillus,  it  was  found  that 
the  action  of  the  diastase  contained  in  rat  serum  was  more  notice¬ 
able  in  distilled  water  than  in  physiological  salt  solution.  The 
first  vaccine  used  in  the  treatment  of  antlirax  was  more  sensitive 
to  the  rat  serum  than  the  second  vaccine,  and  the  latter  in  turn  was 
more  sensitive  than  virus.  Very  small  quantities  of  serum  seemed 
to  favor  the  active  growth  of  the  bacillus.  It  was  concluded  from 
these  experiments  that  rat  serum  does  not  contain  a  true  bacteria- 
destroying  diastase,  but  onh^  a  substance  analogous  to  antiseptics. 
Rat  serum,  when  deprived  of  its  antiseptic  constituent,  was  found 
to  be  a  good  medium  for  the  growth  of  the  anthrax  bacillus. 
Sclavo  ^  obtained  satisfactory  results  with  a  curative  anthrax  serum 
in  experiments  on  rabbits  and  sheep.  From  sheep  a  serum  was  ob¬ 
tained  Vvdiich  completely  protected  rabbits  against  anthrax.  Dif¬ 
ferent  slieeji  reacted  differently  to  the  preliminary  treatment 
designed  for  the  production  of  the  curative  serum.  The  difference 
in  the  strength  of  serum  obtained  did  not  depend  on  the  age,  breed, 
or  sex  of  the  sheep,  but  appeared  to  be  a  peculiarity  of  individual 
animals. 

Pigeons  and  guinea  pigs  were  successfully  vaccinated  against 
anthrax  b}"  De  Nittis.^’  The  vaccination  of  pigeons  offers  no  special 
difficulty  on  account  of  the  possession  of  a  high  natural  immunity  by 
these  birds.  Yaccinatipn  of  guinea  pigs  was  found  to  be  a  long  and 
difficult  operation.  In  these  experiments  two  attenuated  vaccines 
were  used  in  obtaining  the  desired  results,  and  immunity  was  brought 
about  only  after  two  or  three  months,  during  which  many  of  the  ani¬ 
mals  died  despite  all  precautions.  It  was  found  that  the  serum  of 
highly  vaccinated  guinea  pigs  is  witliout  action  on  mice  and  guinea 
pigs  which  have  just  been  inoculated  with  anthrax.  Yaerst  ^  carried 
out  a  number  of  experiments  with  the  enzym  obtained  from  Bacil¬ 
lus  fyocyaneus.  Animals  were  inoculated  simultaneously  v/ith  this 
enzym  and  the  anthrax  bacillus.  As  a  result  of  these  experiments  it 
was  concluded  that  the  enzym  exercises  not  only  a  restraining  influ¬ 
ence  upon  the  development  of  anthrax  bacilli  but  may  actually  dis- 
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solve  them.  The  simultaneous  injection  of  the  onzyin  Avith  antlirax 
bacilli  may  check  the  development  of  the  disease.  Ortmann  “  suc¬ 
ceeded  in  curing  anthrax  by  the  use  of  intravenous  injections  of  col¬ 
loidal  silver  combined  with  the  administration  of  lysol,  bicarbonate 
of  soda,  and  gentian  root.  In  extensive  experiments  with  methods  of 
vaccination  for  anthrax  in  Itussia  Gordzyalkovski  ^  found  that  when 
proper  care  is  exercised  in  vaccination  perfect^  satisfactory  residts 
may  be  obtained  with  horses  and  cattle.  In  these  experiments  two 
vaccines  were  used,  and  the  second  vaccine,  administered  in  doses  of 
0.25  cubic  centimeter,  rendered  the  animal  perfectly  immune.  Un¬ 
satisfactory  results  which  had  previously  been  olitained  were  ex¬ 
plained  as  due  to  the  use  of  too  virulent  cultures  or  improperly 
graduated  doses.  Sanfelice  ^  inoculated  dogs  with  attenuated  cul¬ 
tures  of  anthrax  bacilli,  gradually  increasing  the  virulence  of  the 
cultures  which  were  used.  In  this  way  it  Avas  found  possible  to  secure 
a  serum  from  treated  dogs  which  Avould  protect  animals  against 
infection  Avith  Aurulent  cultures  of  anthrax.  In  a  similar  series  of 
experiments  carried  out  by  Bail  ^  it  was  found  that  dog  serum  which 
had  been  shoAvn  to  be  perfectly  inactive  toward  anthrax  bacilli  could 
be  given  very  actiA^e  properties  by  the  addition  of  minute  quantities 
of  rabbit  serum.  The  effect  of  rabbit  serum  Avas  noticeable,  even 
when  added  in  the  proportion  of  1  to  1,000. 

Minder  treated  anthrax  in  cattle  by  means  of  carbolic  acid.  A 
0.5  per  cent  solution  of  carbolic  acid  in  water  was  administered  in 
frequent  doses,  so  as  to  aggregate  40  to  50  liters  during  tAventy-foiir 
hours.  The  condition  of  the  atfected  cattle  improA^ed  quite  rapidly 
in  all  cases  and  recovery  ultimately  took  place.  Galtier  ^  carried  on 
experiments  AAnth  rabbits  and  guinea  pigs,  during  Avhich  it  Avas  found 
that  the  addition  of  iodin  or  LugoPs  solution  to  a  culture  of  anthrax 
bacilli  at  the  time  of  inoculation  Avas  sufficient  to  prevent  infection 
Avith  the  disease.  Jurgelunas^^  obtained  an  immunizing  serum  froRi 
goats  and  sheep  Avhich  were  inoculated  subcutaneously  Avith  the  tAvo 
anthrax  A^accines  at  an  inteiwal  of  tAvo  Aveeks.  This  serum  Avas  found 
to  be  capable  of  protecting  a  certain  proportion  of  guinea  pigs 
against  Aurulent  cultures  of  anthrax  bacilli.  The  serum  also  brought 
about  a  considerable  degree  of  immunity  to  the  disease.  The  method 
of  Sobernheim,  Avhich  consists  in  the  use  of  an  anthrax  serum  fol¬ 
lowed  by  an  attenuated  culture  of  the  bacilli,  has  been  tested  exten- 
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sivel}^  in  Germany  and  elsewhere.  In  1897  Sobernlieim  announced 
that  he  had  succeeded  in  immunizing  8,000  sheep,  among  which  num¬ 
ber  only  eight  died  of  anthrax.  The  method  has  been  tried  in  the 
treatment  of  anthrax  in  cattle,  horses,  and  other  animals.  Jaeger  in 
his  experiments  showed  that  the  therapeutic  action  of  the  serum 
obtained  b}^  Sobernheim  depends  almost  entirely  upon  the  method 
of  inoculation.  Subcutaneous  inoculation,  even  in  large  doses,  merely 
served  to  check  the  progress  of  the  disease  for  a  fe^v  days.  Intra¬ 
venous  injection  of  serum,  however,  was  almost  ahvays  sufficient  to 
save  the  life  of  even  badly  affected  animals,  and  this  method  was 
found  to  be  quite  harmless.  In  experiments  carried  out  by  Strebel  ® 
it  was  found  that  considerable  success  could  be  expected  in  the  pre¬ 
vention  of  the  disease  by  the  adoption  of  direct  antisepsis  and  the  use 
'of  vaccines.  Carbolic  acid  was  tested  in  intravenous  injections  with¬ 
out  satisfactory  results. 

Gilruth  ^  in  a  long  series  of  experiments  found  that  guinea  pigs, 
rabbits,  and  sheep  may  exliibit  a  complete  resistance  to  inoculation 
with  large  doses  of  virulent  anthrax  bacilli  if  these  organisms  are 
mixed  with  a  larger  quantity  of  another  organism  vdiich  is  not  patho¬ 
genic  to  the  animals  in  question.  The  anthrax  bacillus  must  be 
mixed  with  the  other  organism,  for  if  they  are  injected  simultaneously 
in  different  parts  of  the  bod}^  no  resistance  is  brought  about.  The 
immunity  thus  ]iroduced  is  somewhat  temporary.  The  best  results 
were  obtained  when  Gaertner’s  bacillus  v/as  mixed  with  the  anthrax 
bacillus.  The  same  method  ivas  later  found  to  be  applicable  to  cattle, 
a  considerable  number  of  ivhich  vcere  successfully  treated  in  this  way. 
In  later  experiments  of  the  same  author,  however,  guinea  pigs  did  not 
appear  to  display  any  definite  resistance  to  anthrax  bacillus  when 
treated  by  this  method. 

A  thorough  knowledge  of  the  exact  conditions  under  vdiich  spore 
formation  takes  place  in  the  anthrax  bacillus  is  of  great  importance 
in  combating  the  disease.  Klett  ^  concluded  from  his  experiments 
along  this  line  that  the  formation  of  spores  in  the  anthrax  bacillus  is 
not  dejiendent  upon  the  presence  of  oxygen.  Anthrax  bacilli  were 
found  to  form  spores  abundantly  in  an  atmosphere  of  nitrogen,  but 
not  in  one  of  hydrogen.  Weil  ^  found  that  when  material  containing 
anthrax  spores  is  subjected  to  favorable  conditions  for  germination 
the  majority  of  the  spores  germinate  vdthin  a  fairly  constant  period. 
It  ivas  impossible,  hoivever,  to  determine  a  time  at  which  no  spores 
were  present  in  a  material,  and  it  appears  impossible,  therefore,  to 
free  such  material  from  spores  by  the  method  of  fractional  steriliza- 

«  Schweiz.  Arch.  Tierh.,  45  (1903),  No.  3,  pp.  105-113. 

&  New  Zealand  Dept.  Agr.,  Div.  Vet.  Sci.  Bui.  7. 

c  Ztschr.  ITyg.  ii.  Infectioiiskrank.,  35  (1900),  No.  3,  pp.  420-438. 

<^Arch.  Ilyg.,  39  (1901),  No.  3,  pp.  205-220. 


FOREIGN  VETERINARY  INVESTIGATIONS. 


565 


tion.  New  spores  are  always  formed  before  all  of  the  old  spores  have 
germinated.  The  germination  of  the  greater  niimber  of  anthrax 
spores  took  place,  as  a  rule,  after  eight,  sixteen,  and  seventy  hours 
at  temperatures  of  37°,  24°,  and  18°  C.,  respective!}".  The  germina¬ 
tion  of  anthrax  spores  was  strongly  influenced  by  weak  solutions  of 
various  chemical  reagents.  A  brief  exposure  to  1  per  cent  chloroform, 
1.5  per  cent  carbolic  acid,  or  a  1  per  cent  solution  of  formalin  de¬ 
stroyed  all  of  the  spores.  Eijkman  ®  found  that  live  steam  under  low 
pressure  was  more  effective  in  destroying  anthrax  spores  than  was 
boiling  water.  The  explanation  of  this  difference  in  the  effect  of  live 
steam  and  boiling  veater  is  believed  to  be  found  in  the  fact  that  the 
boiling  i:)oint  of  water  is  raised  by  the  presence  of  soluble  mate¬ 
rials,  such  as  salt  and  sugar,  while  steam  is  not  thereby  influenced. 
The  disinfection  of  tlie  skins  of  animals  affected  with  anthrax  is  an 
important  problem  of  sanitation.  Lignieres  ^  experimented  with  a 
number  of  antiseptic  substances,  such  as  crude  carbolic  acid,  lysol, 
cresol,  creolin,  etc.  Solutions  of  crude  carbolic  acid  and  5  per  cent 
solutions  of  the  coal-tar  products  were  sufficient  to  destroy  the  anthrax 
bacillus,  but  not  the  spores,  when  the  skins  were  dipped  in  these  solu¬ 
tions  for  a  period  of  fifteen  minutes.  Live  steam  with  which  the 
fumes  of  formalin  are  mixed  has  been  found  to  be  very  efficient  in 
disinfecting  skins.  Many  outbreaks  of  anthrax  are  due  to  eating 
infected  food.  Among  such  material  oats  have  often  been  found  to  be 
infected.  In  experiments  to  determine  the  best  method  of  destroying 
anthrax  spores  on  oats  it  was  found  by  Jaeger  that  a  dry  heat  of 
180°  to  200°  C.  for  a  fev/  minutes  was  required  to  destroy  these  spores. 
For  this  purpose  an  apparatus  such  as  commercially  used  for  desic¬ 
cating  potatoes  may  be  used.  In  experiments  by  the  same  author  it 
was  found  that  a  temperature  of  180°  C.  for  a  period  of  twelve  min¬ 
utes  was  sufficient  to  destroy  anthrax  spores  in  a  layer  of  oats  2 
centimeters  deep.  The  oats,  hoAvever,  were  considerably  roasted  by 
subjection  to  this  temperature  and  were  therefore  greatly  reduced  in 
market  value.  By  the  use  of  Venuleth’s  apparatus  it  was  found  pos¬ 
sible  to  subject  the  oats  to  a  sufficiently  high  temperature  to  destroy 
the  anthrax  spores  within  twelve  minutes  without  roasting  the  oats. 
The  color  of  the  oats  was  slightly  darkened,  but  they  were  still 
marketable,  and  their  nutritive  value  was  not  affected.  In  experi¬ 
ments  with  anthrax  spores  Selter  ^  found  that  glycerin  and  grape 
sugar  in  5  per  cent  and  2  per  cent  solutions,  respectively,  exercise  a 
direct  influence  upon  the  development  of  spores.  Nonspore-bearing 
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races  of  anthrax  bacilli  were  readily  obtained  by  repeated  transfers 
on  culture  media  containing  glycerin. 

Considerable  importance  has  been  laid  upon  the  variation  of  the 
susceptibility  of  different  races  of  sheep  to  anthrax.  Martinet  car¬ 
ried  out  experiments  along  this  line,  during  which  he  selected  pure¬ 
bred  merinos,  merino  crosses,  and  lambs  from  crosses  of  the  second 
generation.  Three  of  the  four  animals  thus  inoculated  died  of 
anth.rax,  but  the  power  of  resistance  varied  and  indicated  that  this 
power  is  in  inverse  proportion  to  the  amount  of  merino  blood  present 
in  tlie  animal.  This  author  recommends  the  crossing  of  pure  merinos 
with  some  other  race  in  localities  where  anthrax  is  liable  to  cause 
losses. 

TEXAS  FEVSPv. 

Following  upon  the  investigations  of  the  Bureau  of  Animal  Indus¬ 
try  and  experiment  stations  of  this  country  foreign  veterinarians 
have  prosecuted  studies  on  various  phases  of  the  Texas-fever  problem. 
The  disease  has  been  identified  in  various  countries,  but  is  known 
under  different  names.  In  Argentina  it  is  called  tristeza;  in  Ger¬ 
many,  hemoglobinuria;  in  Australia  and  South  Africa,  redwater  or 
tick  fever.  It  is  generall}^  admitted  by  investigators  that  the  disease 
in  all  these  countries  is  due  to  the  same  blood  parasite,  and  that  this 
parasite  is  carried  from  diseased  or  recovered  animals  to  susceptible 
animals  by  means  of  ticks.  Almost  the  only  prominent  investigator 
who  doubts  the  agency  of  ticks  in  the  transmission  of  the  disease  is 
Megnin.^'  This  author,  in  a  recent  article,  argues  at  considerable 
length  that  the  agency  of  ticks  in  transmitting  Texas  fever  has  not 
been  proved,  and  contends  that,  in  order  to  demonstrate  this  point,  it 
is  necessary  to  find  the  pathogenic  organism  of  Texas  fever  in  the 
adult  ticks,  eggs,  larvae,  and  nymphs.  Bey,^  in  studying  cases  of 
Texas  fever  in  Egypt,  observed  that  during  the  first  two  hours  after 
death  the  temperature  of  the  carcass  sometimes  rose  above  44°  C. 
This  post-mortem  elevation  of  temperature  is  not  thoroughly  under¬ 
stood,  but  is  a  phenomenon  comparable  with  similar  occurrences  in 
cases  of  Asiatic  cholera  in  man. 

The  German  imj^erial  health  office  ^  made  an  extensive  study  of 
Texas  fever  or  hemoglobinuria  in  Germany.  It  was  found  that,  as  a 
rule,  the  period  of  incubation  of  the  disease  in  Germany  is  about 
fourteen  days.  In  experiments  carried  out  under  the  auspices  of  the 
health  office  it  was  found  possible  to  maintain  the  blood  parasite  of 
the  disease  in  serum  containing  hemoglobin.  In  some  instances  the  , 
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blood  parasite  preserved  in  tliis  inaniier  remained  virulent  for  a 
period  of  forty-tv'o  days.  The  jiarasite  of  the  disease  remained  alive 
only  for  a  short  time  in  the  muscles.  As  a  result  of  the  investigations 
by  the  imperial  health  office  it  is  recommended  that  the  material 
used  in  vaccination  against  Texas  fever  be  obtained  in  a  sterile  con¬ 
dition,  defibrinated,  and  preserved  in  an  ice  chest.  It  is  further 
urgetl  tliat  it  should  be  taken  from  animals  only  after  fifty  days  fol¬ 
lowing  upon  recovery  from  the  disease.  Attention  is  called  to  the 
desirability  of  making  the  preventive  inocadation  from  four  to  six 
weeks  before  the  animals  are  turned  upon  pasture  and  that  it  be 
given  by  means  of  the  subcutaneous  method  in  doses  of  5  cubic 
centimeters. 

A  new  method  of  treating  Texas  fever  has  been  suggested  by 
Evers.®  This  author  founds  in  making  post-mortem  examinations  of 
cattle  dead  of  Texas  fever,  that  the  observed  alterations  of  various 
organs  were  to  be  ascribed  to  the  destruction  of  hemoglobin,  the  col¬ 
oring  matter  of  the  blood.  The  pathological  symptoms  Avere  found 
to  disappear  as  soon  as  the  normal  quantity  of  hemoglobin  Avas 
restored.  Evers  therefore  undertook  experiments  for  the  purpose  of 
testing  the  elfect  of  the  artificial  introduction  of  liTiinoglobin  into 
cattle  affected  Avith  Texas  feA^er.  For  this  purpose  pure  hemoglobin 
Avas  produced  and  Avas  prepared  in  tablets  Aveighing  2  grams  each. 
In  ail  about  forty-three  cattle  Avere  treated  in  this  manner,  and  of  this 
number  forty-one  reeoA^ered  completely.  The  hemoglobin  AA^as  dis¬ 
solved  in  physiological  salt  solution  in  the  proportion  of  1  to  50  dur¬ 
ing  the  first  cxiAeriment,  but  later  the  percentage  of  hemoglobin  Avas 
considerably  increased.  The  hemoglobin  Avas  injected  by  the  hypo¬ 
dermic  method.  Animals  submitted  to  this  treatment  recoA’-ered  rap¬ 
idly,  usually  wdthin  from  fiA^e  to  eight  days. 

Within  recent  years  the  existence  of  an  extremely  Aurulent  form 
of  hemoglobinuria  has  been  recognized  in  South  Africa.  This  dis¬ 
ease  has  been  extensiAnly  studied  by  Koch,  Theiler,  Stockman,  Gray,^ 
and  othei’s.  At  first  the  disease  Avas  belieAnd  to  be  identical  Avith 
Texas  fever,  but  merely  of  a  more  virulent  form.  Later,  hoAveAvr, 
Koch  called  attention  to  certain  striking  differences  betAveen  the 
African  coast  fever  and  true  Texas  fcA^er.  The  disease  is  noAV  recog¬ 
nized  as  distinct  from  Texas  fcAnr  and  is  knoAvn  by  Anrious  names, 
such  as  xVfrican  coast  fcAvr,  Ehodesian  redA\mter,  East  coast  feA^er, 
tropical  bovine  pyroplasmosis,  etc.  It  has  been  shoAvn  by  extensive 
inA^estigations  in  the  English  South  African  colonies  that  African 
coast  fcAvr  is  transmitted  by  tAvo  species  of  ticks,  knoAvn  as  Rlivpice- 
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'plxalus  cip'penclicvJatxis  and  R.  si  inns.  Kocli  “  carried  on  a  long  series 
of  experiments  in  deA^eloping  a  method  of  vaccination  against  this 
disease  and  believed  that  he  had  perfected  such  a  method.  Eecent 
experiments  by  Theiler.^  Stockman,  and  others  have  throrm  serious 
doubt  upon  the  value  of  this  method.  Koch  found  that  African 
coast  fever  could  not  be  communicated  in  an  acute  form  to  suscepti¬ 
ble  animals  by  inoculation  vith  blood  drawn  from  either  sick  or 
recovered  animals.  In  this  respect  the  disease  differs  essentially 
from  Texas  fever.  Eepeated  inoculations  with  blood  taken  from 
sick  or  recovered  animals  produced  a  slight  effect,  however,  and  ulti¬ 
mately  specimens  of  the  parasitic  organism  Avere  found  in  the  blood 
of  animals  thus  treated.  In  his  third  report  Koch  recommended 
subcutaneous  inoculation  of  susceptible  animals  Avith  fresh  defibri- 
nated.  blood  taken  from  recovered  animals.  This  inoculation  was 
to  be  repeated  once  a  week  for  four  Aveeks,  then  once  CA’ery  other 
Aveek  for  two  months,  and  afterwards  once  a  month.  Koch  modified 
this  line  of  treatment  to  the  extent  of  recommending  regular  fort¬ 
nightly  inoculations  in  smaller  doses  for  a  period  of  four  or  fwe 
months.  Doctor  Koch  believed  that  in  a  considerable  j)eTcentage  of 
cases  immunitWAvas  thus  j^roduced.  Gray,  lioweA^er,  reports  that  this 
method  was  carried  out  strictly  in  accordance  with  recommendations 
on  oA’er  3,700  head  of  cattle,  in  which  it  was  found  that  the  percentage 
of  mortality  in  treated  animals  Avas  no  less  than  in  those  AAdiich 
receiA’ed  no  treatment.  It  is  argued,  therefore,  that  the  failure  of 
Koch's  method  leaA*es  no  means  of  combating  the  disease  other  than 
those  which  previous  experience  had  suggested,  auz,  the  suspension 
of  transportation  of  cattle  so  far  as  possible,  fencing,  and.  systematic 
dipi^ing  for  a  period  of  at  least  two  years,  in  addition  to  the  com¬ 
plete  exclusion  of  all  cattle  from  infected  areas  for  a  period  of  at 
least  fifteen  inonths.  In  experiments  reported  by  Theiler  unsatis¬ 
factory  results  were  obtained  from  dipping  and  spraying  experi¬ 
ments  in  which  arsenical  dips  were  used  with  or  without  the  addi¬ 
tion  of  izal  and  other  substances.  It  appears  that  infection  persists 
in  a  giA^en  locality  for  from  fifteen  to  eighteen  months.  In  Koch's 
study  of  the  disease  it  was  foundi.  that  there  are  certain  constant  dif¬ 
ferences  betAveen  it  and  Texas  feA^er.  In  African  coast  feA^er  the 
red  blood  corpuscles  are  more  abundantly  infected  with  the  blood 
jiarasite,  but  the  destruction  of  blood  corpuscles  is  A’ery  slight  as 
compared  Avith  that  Avhicli  takes  place  in  cases  of  Texas  feA^er.  In 
African  coast  feA’er  also  there  are  obserA^ed  prominent  lesions  in  cer¬ 
tain  organs  which  indicate  that  the  jAarasites  accumulate  in  those 
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j^arts  ill  enormous  numbers.  In  a  small  percentage  of  cases  it  was 
possible  to  determine  that  the  animals  were  simultaneously  affected 
with  Texas  fever  and  African  coast  fever.  Stockman,  however,  as 
the  result  of  his  investigations  believes  that  the  more  striking  intes- 
final  lesions  observed  in  such  cases  are  due  to  rinderpest.  Stockman 
found  that  rinderpest  and  African  coast  fever  frequently  occur 
siniultaneoush^  in  the  same  animal. 

RIMDEUPEST. 

Einderpest  has  been  knoAvn  so  long  and  has  been  so  thoroughly 
studied  that  naturally  the  more  recent  investigations  have  dealt 
chiefly  with  the  means  of  combating  it.  The  disease  is  known  by 
a  number  of  names  in  different  countries,  but  rinderpest  and  cattle 
plague  are  the  two  most  common  terms.  Nencki  ®  in  his  studies 
of  rinderpest  found  that  the  blood  of  animals  which  had  recovered 
from  the  disease  contains  a  substance  which  confers*  immunity  on 
other  animals.  Considerable  success  was  had  in  the  preparation  of 
an  antitoxin  for  this  purpose.  After  about  two  days,  when  it  appears 
that  infection  has  taken  place,  the  animal  receives  a  dose  of  thera¬ 
peutic  serum.  Protective  inoculation  Avas  brought  about  by  this 
author  by  Pvo  methods,  Avhich  differed  chiefly  in  the  length  of  time 
required  for  the  operation.  The  injection  of  this  immunizing  serum 
appeared  to  have  no  influence  upon  the  secretion  of  milk.  Nencki 
found  from  his  experiments  that  animals  could  be  immunized  against 
rinderpest  by  serum  alone,  by  serum  and  Aurulent  blood,  and  by  inocu¬ 
lating  the  animal  Avith  Aurulent  blood  and  then  giving  an  injection  of 
serum. 

In  a  study  of  rindeiqAest  carried  out  by  Aicolle  and  Adil-Be}’^  it 
appeared  that  infection  may  pass  from  the  mother  to  the  young 
before  birth.  Inoculation  Avith  auitts  Avas  uniformly  fatal  to  high¬ 
bred  cattle,  but  Avas  not  fatal  to  iiatiA^e  races.  Considerable  differ¬ 
ence  in  the  susceptibility  to  the  disease,  therefore,  exists  betAveen 
different  races  of  cattle.  Some  difference  in  the  Aurulence  of  A^arious 
fluids  from  infected  animals  Avas  noted.  The  serum  obtained  from 
the  brain  and  spinal  cord  Avas  of  about  equal  Aurulence.  Serum 
from  the  body  caAut}"  jAroduced  fatal  results  Avhen  administered  in 
doses  of  one-fourth  cubic  centimeter.  Experiments  Avitli  Asiatic 
races  of  sheep  shoAved  that  ordinary  inoculation  of  these  animals 
produced  only  a  slight  feA^er  reaction  and  no  serious  results.  The 
use  of  bile  gaA^e  A^ariable  results,  but  led  to  no  definite  conclusions, 
Avhile  the  application  of  serum  treatment  for  curative  purposes  Avas 


aArcl!.  Sci.  Biol.  [St.  Petersburg],  7  (1800),  No.  4,  pp.  303-330. 
Ann.  Inst.  Pasteur,  15  (1001),  No.  9,  pp.  715-733. 
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successful  in  about  50  per  cent  of  the  cases  and  produced  almost  com¬ 
plete  immunity. 

Ill  Eussia  Dudukalov"  found  that  after  vaccination  the  animal  at 
once  acquired  a  great  resisting  power  to  rinderpest.  From  inocu¬ 
lated  animals  blood  can  be  drawn  in  large  quantities  vfithout  greatly 
injuring  the  health  of  the  animals  and  without  weakening  the  pro¬ 
tective  power  of  the  blood  thus  obtained.  In  South  Africa  rinder¬ 
pest  caused  enormous  losses  during  the  ^^ears  180G  and  1898,  and  as 
a  result  of  these  outbreaks  bile  and  serum  inoculations  were  applied 
on  a  large  scale.  The  preventive  inoculations  with  bile  proposed 
by  Koch  proved  to  be  exceedingly  effective,  and  the  disease  was 
apparently  eradicated.  Later,  however,  other  outbreaks  occurred  on 
account  of  the  fact  that  a  few  cattle  in  various  parts  of  the  country 
had  not  been  inoculated.  The  stud}^  of  these  subsequent  outbreaks 
of  rinderpest  showed  quite  conclusively  that  immunity  had  persisted 
for  a  period  of  four  years.  Theiler^^  therefore  concludes  that  bile 
inoculation  is  To  be  recommended  as  a  preventive  measure  in  herds 
wliere  no  cases  have  occurred  and  also  in  infected  herds.  Many  tech¬ 
nical  objections  have  been  raised  against  the  method  of  bile  inocu¬ 
lation,  but  it  has  proved  itself  practical  and  efficient,  as  judged  by  the 
results. 

In  some  experiments,  however,  as,  for  example,  those  of  Tvary- 
anovich,^  active  immunity  appeared  to  persist  not  longer  than  four 
to  six  months  after  vaccination.  An  outbreak  of  rinderpest  in  Shang¬ 
hai  was  combated  according  to  the  method  of  bile  inoculation.  For 
this  purpose  gall  bladders  were  removed  from  cattle  just  dead  of  the 
disease,  and  the  bile  thus  obtained  was  inoculated  into  the  dewlap  of 
liealthy  cattle  in  doses  of  20  cubic  centimeters.  The  method  was  found 
to  be  exceedingly  effective,  inexpensive,  and  easy  of  application.  Ac¬ 
cording  to  the  investigations  of  Lingard  ^  in  India  active  immunity  to 
rinderpest  begins  to  develop  after  the  fifth  day  after  injection  of  the 
bile;  the  passive  immunity,  however,  is  manifested  immediately  after 
inoculation.  This  author  found  that  the  breed  is  a  very  important 
factor  in  determining  the  dose  of  serum  necessary  for  producing 
immunity.  Half-bred  hill  and  plains  animals  required  from  fifteen 
to  eighteen  times  the  quantity  of  serum  which  is  necessary  for  pro¬ 
ducing  immunity  in  plains  animals.  It  was  found  that  cattle  -and 
buffalo  from  the  high  region  of  the  Flimalayas  are  far  more  suscep- 

«  Arch.  Vet.  Naiik,  St.  Petersburs,',  31  (1901),  No.  10,  pp.  897-900. 

6  Monatsh.  Prakt.  Tliierb.,  13  (1901),  No.  4,  pp.  145-101. 

c  Arch.  Vet.  Nank,  St.  Petersburg,  33  (1903),  No.  1,  pp.  25-27. 

o' Centbl.  P>akt.  n.  Par.,  1.  Abt,  Grig.,  37  (1904),  No.  2,  pp.  240-248.  Also 
notes  on  the  different  degrees  of  susceptibility  to  rinderpest  exhibited  by  the 
various  pure  and  mixed  breeds  of  bovines  and  buffaloes  submitted  to  serum  test 
during  the  years  1899-1903.  Muktesar,  India,  1903,  p.  12. 
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tiblc  to  rinderpest  than  any  of  the  animals  found  in  the  lower  plains 
regions.  In  a  study  of  the  methods  of  preparing  antirinderpest  serum, 
Dschunkowsky  ®  found  that  it  was  possible  to  obtain  a  dry  serum  in 
a  readily  transportable  form  by  desiccation  of  fluid  serum  in  thin 
layers  upon  glass  plates  after  the  addition  of  one-fifth  per  cent  of 
soilium  hydrate.  The  dry  smaim  was  readily  soluble  in  Avater,  and 
appeared  to  bo  equally  as  effectiA^e  as  fluid  serum. 

iMotzarski  ^  made  a  study  of  a  serious  outbreak  of  rinderpest  in 
Samarkand.  As  a  result  of  this  iiiA^estigation  it  AA^as  found  that  the 
deA-elopment  of  the  disease  in  isolated  localities  could  be  quickly 
and  decisi\"ely  checked  by  protectiA^e  A'accination  of  all  cattle.  The 
effect  of  vaccination  upon  healtlw  animals  was  not  serious. 

Quite  recently,  Theiler^  reports  that  the  simultaneous  inoculation 
of  cattle  with  serum  or  immune  blood  and  the  Aurus  of  rinderpest 
has  been  extensiA^ely  tried  by  veterinarians  in  South  Africa.  A  study 
Avas  made  of  the  number  of  animals  thus  treated  and  the  percentage 
of  ATiccinated  animals  AAhich  develop  Texas  feA^er  as  a  result  of 
A^accination.  Theiler  belieA^es  that  simultaneous  A^accination  against 
rinderpest  in  a  region  in  AAdiich  Texas  feA'er  or  other  blood  diseases 
prevail  is  exceedingly  dangerous  if  blood  is  used  as  the  material  for 
inoculation.  Lingard  found  that  plains  cattle  could  be  perfectly 
protected  against  subcutaneous  injections  of  Aurulent  blood  after 
receiAung  subcutaneous  injections  of  normal  bile  at  intervals  of  a 
few  days  or  by  receiA'ing  a  soda  solution  of  the  precipitate  obtained 
from  the  normal  bile  of  cattle. 

Many  autliors  have  conducted  studies  on  the  etiology  of  rinder¬ 
pest.  Thus  far,  hoAvever,  the  organism  of  the  disease  has  not  been 
isolated.  Kicolle  and  Adil-Bey'^  haA^e  made  experim-ents  for  the 
purpose  of  determining  the  size  of  the  micro-organisms  of  rinderpest. 
It  was  found  possible  to  select  a  Berkefeld  filter  of  such  a  character 
that  it  Avould  alloAV  the.  organisms  of  rinderpest  to  pass  through,  but 
AYOuld  not  permit  the  jiassage  of  other  micro-organisms.  The  same 
authors  conducted  experiments  in  the  filtration  of  rinderpest  Anrus 
under  different  conditions  through  different  filters.  The  passage  of 
Aurulent  organisms  through  filters  usually  depends  on  the  diameter 
of  the  pores  of  the  filter,  the  thickness  of  the  Avails,  and  the  surface 
of  tlie  filter  in  addition  to  such  factors  as  the  nutrient  medium, 
temperature,  and  pressure.  The  filtrate  obtained  from  the  thin 
Berkefeld  filter  proA^ed  to  be  inactiA^e,  of  A\accinating  poAver,  or  Auru- 
lent  according  to  the  conditions  under  which  the  filtration  Avas  done. 
From  the  experiments  of  Xicolle  and  Adil-Bey  it  is  concluded 

a  Cent))!.  Bakt.  u.  Par.,  1.  AM.,  Ovlg.,  3G  (1004),  No.  1,  pp.  91-04. 

OAvch.  Vet.  Naiik,  St.  Petersbm-g,  34  (1004),  No.  2,  pp.  14^173. 

c  Alonatsli.  ITakt.  Tliierli.,  IG  (1004),  No.  4-5,  pp.  105-204. 

Compt.  Rend.  Acad.  Sci.  [Paris],  134  (1002),  No.  5,  pp.  321-324. 
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definitely  that  the  organism  of  rinderpest  may  pass  through  filters, 
but  that  the  extent  to  Ayhich  this  occurs  depends  upon  a  number  of 
conditions. 

MILK  FEVEH. 

The  etiology  and  treatment  of  this  disease  has  for  many  years 
received  a  great  amount  of  attention  from  veterinarians,  and  since 
the  development  of  Schmidt’s  ®  method  of  treatment  with  iodid  of 
potash  an  unusually  large  number  of  experiments  in  the  treatment  of 
the  disease  have  been  reported.  Notwithstanding  the  great  amount 
of  energy  which  has  been  devoted  to  the  study  of  mill?;  fever,  there  is 
no  agreement  as  to  the  cause  of  the  disease.  Mutually  contradictory 
theories  have  been  proposed  and  the  problem  seems  still  to  be  far 
from  solution.  Some  investigators  believe  that  the  disease  is  due  to  a 
bacterial  organism.  As  a  rule,  however,  digestive  and  circulatory 
disturbances  in  connection  with  the  increased  action  of  the  udder  at 
the  time  of  calving  are  considered  to  be  the  immediate  cause  of  milk 
fever.  Within  the  past  few  A^ears  it  has  been  found  unnecessary  to 
use  iodid  of  potash  infusions  into  the  udder  in  treating  the  disease. 
Equally  satisfactory  results  have  been  obtained  from  filling  the  udder 
V'ith  warm  water  or  other  inert  fluids  or  with  ox^fgen  or  atmospheric 
air.  The  results  obtained  from  the  use  of  the  air  treatment  have 
been  more  satisfactory  than  those  from  any  other  line  of  treatment. 
It  may  be  applied  as  the  only  remedy  or  in  conjunction  with  Schmidt’s 
treatment  with  iodid  of  potash  or  the  use  of  other  drugs.  The  strik¬ 
ing  results  which  have  been  obtained  by  investigators  throughout 
Europe  in  the  use  of  the  air  treatment  have  been,  in  general,  inter¬ 
preted  as  indicating  that  the  beneficial  results  are  due  to  relieving  the 
blood  pressure  in  the  udder  and  thus  restoring  the  normal  blood  pres¬ 
sure  and  preventing  anemia  of  the  brain.  Kniisel  ^  and  Y an  Dulm  ® 
had  excellent  results  from  pumping  air  into  the  udder  under  consid¬ 
erable  pressure.  More  than  forty  cases  were  treated  by  this  method 
with  complete  success  in  every  case.  It  is  recommended  that  the  air 
])e  filtered  before  being  pumped  into  the  udder.  Egeberg  ^  made  use 
of  this  remedy  in  treating  milk  fever  in  soavs  and  reported  complete 
success.  Wherever  used,  whether  in  Europe,  America,  or  elsewhere, 
the  results  from  the  air  treatment  of  milk  fever  have  been  eminently 
satisfactory.  The  majority  of  cases  treated  with  this  method  show 
signs  of  relief  vrithin  a  fevv^  minutes  and  make  a  complete  recovery 
within  one  or  tAvo  hours,  or  at  least  much  more  rapidly  than  by 
Schmidt’s  method,  or  in  other  lines  of  treatment.  SeA^eral  inA^estiga- 

oRev.  A^et.  Toiilonse,  28  (1903),  No.  1,  pp.  1-36. 
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tors  have  reported  cases  of  milk  fever  which  were  evidentl}''  not  con¬ 
nected  with  calving.  Thus,  Meier  reported  five  cases  in  cows  which 
liad  calved  from  four  to  eight  months  previously.  In  this  author’s 
o2)inion  the  chief  cause  of  milk  fever  is  excessive  rations  in  concen¬ 
trated  feeding  stulfs.  In  localities  in  which  the  disease  has  increased 
most  rapidly,  lieaAw  feeding  Avith  grains  (up  to  18  pounds  per  day) 
has  been  indulged  in  for  the  purpose  of  increasing  the  milk  floAV. 
This  excessiA^e  feeding  may  cause  an  unusual  floAV  of  blood  to  the 
udder.  Meier  therefore  defines  milk  feA^er  as  a  cerebral  anemia 
caused  by  congestion  of  the  udder  and  digestiA^e  apparatus.  Itesults 
obtained  by  pumping  air,  Avater,  or  other  fluids  into  the  udder  are 
ex])lained  as  due  to  the  fact  that  tliereby  the  excess  quantity  of  blood 
is  forced  out  of  the  udder. 

Iloijer  and  Helander  ^  had  j)erfect  success  in  treating  cases  of  milk 
feA^er  Avhich  occurred  a  fcAV  days  before  calving.  Excellent  results 
Avere  obtained  from  the  application  of  the  air  treatment.  Xormal 
parturition  took  place  and  the  coavs  made  complete  recoveiy. 

The  Jersey  Cattle  Society  of  England  Imve  tried  experiments  in  the 
treatment  of  coats  before  cahdng  in  order  to  prcA^ent  the  deA^elopment 
of  milk  fe\ei\  This  treatment,  -Avhich  has  proA^ed  to  be  quite  satis¬ 
factory,  consists  in  giAung  especial  attention  to  the  comfort,  tempera¬ 
ture,  conditions,  etc.,  of  coats  for  a  period  of  four  to  six  Aveeks  before 
cahung.  In  combination  with  this  treatment  it  is  usually  recom¬ 
mended  that  onl}^  a  portion  of  the  milk  be  draATii  from  the  udder  at 
each  milking  for  a  feAT  da^^s  after  calving. 


o  Berlin,  Tieriirztl.  Wcbnsclir.,  1904,  No.  G,  pp.  89-92. 
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I’>y  A.  C.  Tkue, 

Director  of  the  Office  of  E.rpcrimoit  ^tatioiU<. 

EDUCATIONAL  WOKK  OF  THE  DEPARTMENT  OF  AGRICULTURE. 

The  United  States  Department  of  Agriculture  has  continued  its 
Avork  of  training  agricultural  experts,  especially  through  a  corps 
of  scientific  aids  iind  student  assistants,  brought  together  from  the 
agi’icultural  and  other  colleges,  and  given  special  instruction  in  con¬ 
nection  vdth  the  Avork  of  the  different  bureaus  of  the  Department. 
In  his  aimual  report  for  1901,  the  Secretary  of  Agriculture  mentions 
some  other  v'ays  in  AX'hich  the  influence  of  fhe  Department  is  being 
directly  exerted  in  the  field  of  education. 

The  Department  is  interested  in  the  general  introduction  of  meteorology  into 
the  courses  of  study  proAoded  by  the  nniA^ersities  and  higher  technical  institu¬ 
tions  of  the  c-ountry.  The  mode  of  teaching  and  the  results  obtained  AA'ere 
made  an  important  part  of  the  AAmrk  of  the  coiiA^ention  of  Weather  Bureau 
officials  which  was  held  at  Peoria,  Ill.,  in  September,  1904.  At  an  increasing 
number  of  educational  institutions  Weather  Bureau  officials,  in  addition  to  their 
regular  duties  and  mainPr  outside  of  office  hours,  deliver  courses  of  lectures 
on  meteorology.  *  *  ■’= 

Carrying  out  the  policy  of  the  Department,  the  Weather  Bureau  has  con¬ 
tinued  to  cooperate  with  the  leading  uniA^ersities  throughout  the  country,  and 
at  the  present  time  the  relations  existing  are  more  intimate  and  the  wmrk  done 
more  important  than  at  any  time  in  the  histoi'A'  of  the  service.  Several 
universities  and  colleges  have  donated  ground  for  the  erection  of  buildings. 
Appreciation  of  the  value  of  the  work  being  done  by  the  Weather  Bureau  has 
akso  been  demonstrated  by  seA’eral  universities  in  placing  at  the  disposal  of 
the  Bureau,  AAuthout  cost,  office  quarters  in  their  buildings  for  recentlj'-  estab¬ 
lished  stations.  *  *  * 

The  Department  is  not  an  educational  institution  in  the  strict  sense  of  the 
word,  but  it  can  do  and  is  doing  much  to  bring  home  to  the  people  in  all  walks 
of  life  the  importance  and  value  of  the  farm  and  its  productions.  The  Bureau 
of  Plant  Industry  is  making  a  special  effort  to  encourage  the  study  of  plants 
in  the  public  schools.  The  future  Avelfare  of  this  country  depends  upon  its 
agricultural  development,  and  it  is  important  and  vital  that  a  knowledge  of 
the  opportunities  in  this  field  should  early  be  brought  to  the  attention  of  the 
child.  Unfortunately,  our  system  of  elementar.v  education  is  such  as  to  leave 
no  impression  on  the  child's  mind  of  the  importance,  value,  and  usefulness  of 
farm  life.  The  child  is,  in  many  AA’ays,  brought  early  into  contact  Avith  facts 
which  point  to  him  the  A'alue  of  commercial  life.  lie  is,  therefore,  early  inocu¬ 
lated  with  the  belief  that  to  reach  the  highest  possibilities  he  must,  if  he  is 
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on  the  farm,  migrate  to  the  city.  It  is  to  be  regretted  that  farm  life  in  the 
past  has  not  always  been  conducive  to  the  encouragement  of  young  men  to 
remain  on  the  farm. 

Very  little  effort  has  been  made  to  overcome  the  general  belief  that  there  is 
always  a  great  amount  of  drudgery  connected  with  the  farm  and  that  the 
opportunities  in  this  sort  of  occupation  are  narrow  and  limited.  When  we 
see  the  rai)id  advances  that  are  being  made  in  agriculture  along  all  lines 
and  note  the  need  for  bright  young  men  in  this  field,  the  opportunities  offered 
by  the  cultivation  of  the  soil  seem  as  great  as  in  any  other  field.  In  order 
to  bring  these  matters  clearly  home  to  the  children,  efforts  are  being  made 
by  the  Department  to  encourage  the  growing  of  plants  in  connection  with  the 
public  school  work.  The  general  distribution  of  seed  is  being  handled  in  such 
a  Vvuiy  that  the  encouragement  of  plant  growing  will  be  a  feature  of  it. 
AVherever  it  has  been  practicable  to  influence  school  authorities,  this  has  been 
done.  Various  members  of  the  staff  of  the  Bureau  are  constantly  endeavoring, 
by  publication  of  papers,  lecturing,  etc.,  to  point  out  the  advantages  of  rural  life. 

The  total  number  of  publications  issued  by  the  Department  in  1904 
was  972.  Of  these  379  were  new,  comprising  about  23,000  pages  of 
matter.  The  number  of  copies  of  publications  issued  during  the  year 
aggregated  12,421,386.  The  Department  Editor  reports  a  constantly 
increasing  demand  for  these  publications  by  educational  institutions, 
mainly  for  class  work. 

In  order  to  make  the  Department  publications  more  thoroughly 
available  to  persons  using  them,  printed  index  cards  for  these  publi¬ 
cations  are  sent  to  a  large  number  of  libraries.  During  the  ]aast 
year  a  beginning  has  been  made  of  preparing  index  cards  for  three 
important  agricultural  periodicals.  The  printing,  distribution,  and 
sale  of  these  cards  is  carried  on  in  cooperation  with  the  Library  of 
Congress. 

EBTJCATIOMAL  WOEK  OF  THE  OFFICE  OF  EXPEEIMEHT 

STATIONS. 

RELATION  TO  AMERICAN  INSTITUTIONS. 

As  a  branch  of  the  Department  of  Agriculture  this  Office  continues 
to  lend  its  aid  to  the  forAvard  moA^ement  in  agricultural  education, 
partly  through  cooperation  AAntli  the  Association  of  American  Agri¬ 
cultural  Colleges  and  Experiment  Stations,  in  connection  with  Avh-ich 
the  Director  of  this  Office  is  chairman  of  the  standing  committee  on 
methods  of  teaching  agriculture. 

Tlie  educational  publications  of  this  Office  for  1904  included  a 
nmnber  of  bulletins,  circulars,  and  other  documents,  as  follows:  Bul¬ 
letin  127,  Instruction  in  Agronomy  at  Some  Agricultural  Colleges,  by 
A.  C.  True  and  Dick  J.  Crosb}^;  Bulletin  139,  Special  and  Short 
Courses  in  Agricultural  Colleges,  by  Dick  J.  Crosby ;  Circular  52,  A 
Few  Good  Books  and  Bulletins  on  Nature  Study,  School  Garden¬ 
ing,  and  Elementary  Agriculture  for  Common  Schools,  by  Dick  J. 
Crosb}^ ;  Circular  53,  Report  of  the  Committee  on  Rural  Engineering 
of  the  Association  of  American  Agricultural  Colleges,  by  W.  E. 
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Stone  and  others;  Circnlar  55,  lielation  of  the  Natural  Sciences  to 
AgTicnltnre  in  Four-year  College  Courses  (this  being  a  report  of 
tlie  coniniittee  on  methods  of  teaching  agriculture  of  tlie  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations)  ;  Docu¬ 
ment  706,  The  American  System  of  Agricultural  Education,  by  A.  C.. 
d'rue  and  Dick  J.  Crosb}^,  and  Document  708,  Organization  and 
A^Trk  of  Agricultural  Experiment  Stations  in  the  United  States,  by 
Dick  J.  Crosby.  As  far  as  his  other  duties  will  permit,  iSIr.  Crosby 
is  especially  engaged  in  tlie  educational  work  of  the  Office,  and  is 
also  giving  particular  attention  to  tlie  extension  work  of  the  colleges 
in  nature  study,  school  gardening,  and  elementary  agriculture.  The 
calls  for  lectures  on  tlie  various  phases  of  the  extension  work  before 
teachers  and  others  interested  in  tliis  work  have  been  more  numerous 
than  ever,  and  while  it  has  been  possible  for  the  Office  to  be  repre¬ 
sented  at  a  number  of  State  institutes  and  other  meetings  attended  by 
a  total  of  about  4,000  teachers,  many  invitations  to  appear  before^ 
sucli  public  gatherings  have  of  necessity  been  declined. 

The  Office  is  in  correspondence  with  a  large  number  of  college  and' 
school  officers  and  teachers  in  this  counting  and  abroad,  and  aids  them 
in  securing  the  publications  of  the  Department  for  use  in  educational 
work. 

RELATIOI^  TO  FOREIGN  INSTITUTIONS. 

The  Office  is  also  folloAving  up  the  progress  of  agricultural  educa 
tion  in  foreign  countries.  x4.mong  the  neAv  agricultural  institutions- 
recently  established  abroad  the  folloAving  are  especially  Avorthy  of 
mention : 

The  Imperial  AgTicultural  College  of  India,  endoAved  Avith 
§150,000  by  Mr.  Henry  Phipps,  of  Pittsburg,  Pa.,  Avill  be  located  at 
Pusa,  and  will  include  a  high-grade  agricultural  college  and  central 
research  station,  an  experimental  farm,  and  a  cattle-breeding  farm. 
The  funds  yielded  by  the  endoAvment  Avill  be  supplemented  Avitlr 
appropriations  from  the  imperial  treasury. 

Japan  also  has  a  neAv  agricultural  college,  the  third  to  be  established 
in  that  country,  Avhich  has  been  located  at  Morioka,  under  the  direc¬ 
torship  of  a  graduate  of  the  Michigan  Agricultural  College.  In 
France  a  colonial  school  has  been  established  in  connection  Avith  the- 
uniA^ersity  at  Nancy  for  tlie  purpose  of  giving  instruction  in  forestr}^,. 
agricultural  economics,  etc.,  to  prepare  students  for  positions  in  the- 
French  colonies. 

The  Province  of  NoA^a  Scotia  has  established  an  agricultural  college 
on  its  farm  at  Truro,  Avhere  a  $30,000  agricvdtural  building  has  been 
erected.  Courses  of  instruction  at  this  college  Avill  be  suited  especially 
to  the  needs  of  farmers  and  farmers’  sons.  The  institution  Avill 
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include  departments  of  agriculture,  horticulture,  agricultural  chemis¬ 
try  and  2)hysics,  nature  study,  English,  mathematics,  farmers’  insti¬ 
tutes,  and  demonstration  and  research  work.  Short  courses  of  about 
two  weeks  each  v>nll  be  held  during  the  Yvdnter.  In  addition  to  the 
regular  staff  of  instructors  for  the  longer  courses  specialists  will  be 
engaged  to  assist  in  instruction,  especially  in  short  courses. 

A  royal  school  has  been  incorporated  under  the  laws  of  the  Prov¬ 
ince  of  Quebec  for  the  purpose  of  establishing  and  carrying  on  agri¬ 
cultural  schools  and  experimental  farms.  The  school  is  to  maintain 
two  or  more  schools  and  experimental  farms  in  the  province,  one  to  be 
located  in  the  district  of  Montreal  and  one  in  the  district  of  Quebec. 
Each  school  v,dll  contain  accommodations  for  at  least  50  pupils,  and 
will  give  a  three-year  course,  tuition  and  board  being  free  of  charge. 
The  course  will  include  all  branches  of  agriculture,  horticulture, 
arboriculture,  daiiwing,  slaughtering  and  curing  of  meats,  carpentry, 
blacksmithing,  and  such  other  trades  as  may  be  useful  to  farmers. 
The  school  will  establish  experimental  farms  and  farms  for  tuition 
purposes,”  will  clear  and  improve  land  and  dispose  of  the  same  to 
its  graduates  and  others,  and  will  make  advances  to  settlers  to  enable 
them  to  take  up  lands. 

Sir  William  C.  Macdonald,  of  Montreal,  who  has  taken  a  deep 
interest  in  rural  education  and  recently  contributed  funds  for  the 
establishment  of  concentration  schools  as  an  experiment,  has  decided 
to  establish  the  Macdonald  Eoundation  for  Eural  Education  in  Ste. 
Anne  de  Bellevue,  20  miles  west  of  Montreal.  A  site  of  about  700 
acres  of  first-class  land,  with  fine  exposure  overlooking  the  Ottawa 
River,  has  been  purchased.  Prof.  James  W.  Robertson,  commissioner 
of  agriculture  and  dairying  of  the  Dominion  government,  will  be  at 
the  head  of  the  new  institution. 

'  It  is  proposed  to  have  three  departments,  i.  e.,  of  research,  of 
instruction,  and  of  farms.  The  department  of  research  will  comprise 
research  vrork  in  the  sciences  as  related  to  agricultural  and  horticul¬ 
tural  operations  and  to  rural  life  generally.  The  department  of 
instruction  will  provide  long  and  short  courses,  and  will  furnish  a 
headquarters  for  advanced  education  bearing  upon  rural  life  in 
Canada.  In  addition  to  carrying  on  Avork  along  lines  somewdiat  simi¬ 
lar  to  those  folloAved  at  the  best  colleges  of  agriculture,  there  Avill  be 
a  division  of  household  science,  proAusion  for  special  courses  in  nature 
study  for  teachers  of  rural  schools,  and  a  diAUsion  of  manual  training. 

The  department  of  farms  Avill  proAude  for  (1)  a  dairy  farm,  (2)  a 
meat-producing  farm,  and  (3)  a  “  small  cultures  ”  farm.  Each  of 
these  Avill  be  arranged,  equipped,  stocked,  manned,  and  managed  so 
as  to  illustrate  the  best  known  systems  and  methods  of  profitable 
agriculture.  Within  each  farm  there  Avill  be  a  series  of  small  farms 
of  from  1  to  5  acres.  Apprentices  will  be  receiA^ed  and,  in  addition 
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.to  the  general  work  of  the  larger  farms,  will  be  given  charge  of  tliese 
small  farms  for  actual  practice  work.  These  small  practice  farms 
are  an  outgrowth  of  experience  with  school  gardens  at  rural  schools, 
where  a  2:)lat  is  assigned  to  each  child. 

Tlie  main  buildings  will  be  constructed  in  a  fire2:>roof  manner,  and 
will  include  residences  for  men  and  women  studonts.  The  whole 
ex2)ense  of  establishing  this  institution  will  be  borne  by  Sir  William 
]\Iacdmnald,  who  will  also  endow  it. 

The  Aberdeen  and  Xorth  of  Scotland  College  of  Agriculture  was 
o^^ened  to  students  October  11-,  190d.  The  college  is  connected  with 
the  UniversiW  of  Aberdeen  and  Gordons  College,  Aberdeen.  Both 
of  these  institutions  are  re|:)resented  on  the  board  of  governors  of  the 
college,  and  suj)}^!}^  lecture  rooms  for  the  use  of  students  in  the 
college  of  agriculture.  Three  courses  of  study  are  offered — one  lead¬ 
ing  to  the  degree  of  bachelor  of  science  in  agriculture,  another  to  the 
university  dij^loma  in  agriculture,  and  a  third  to  the  national  diploma 
in  agriculture.  The  course  leading  to  the  university  diploma  in 
agriculture  extends  over  two  Avinter  sessions  and  corresponds  closelj" 
to  the  agricultural  high  school  courses  in  some  of  the  agricultural 
colleges  in  this  country.  The  board  of  goA^ernors  of  the  college  is 
comj)osed  of  members  aj^pointed  by  the  county  and  city  of  Aberdeen, 
the  counties  of  Banff,  Ross,  Cromarty,  Kincardine,  and  Elgin,  the 
Aberdeen  County  Committee  on  Secondary  Education  and  County 
Council,  the  University  of  Aberdeen,  the  Highland  and  Agricultural 
Society,  and  Gordons  College.  The  staff  of  the  institution  consists 
of  fiA’-e  jirofessors  and  lecturers,  six  assistants,  and  four  demon¬ 
strators.  At  the  head  of  the  staff  is  R.  B.  Greig,  professor  of  agri¬ 
culture,  economic  science,  and  engineering  field  AAwk.  In  addition 
to  the  instruction  giA^en  in  the  college  it  is  23lanned  to  establish,  “  if 
2iossib]e,  research  stations  or  experimental  farms.” 

The  2^riictical  Gardening  School  of  the  Royal  Botanic  Society  of 
England  has  a  women’s  branch  in  Avhich  are  trained  Amung  women 
Avho  have  obtained  scholarshi23S  from  the  London  school  board,  and 
Avho  intend  to  ado23t  gardening  as  a  23rofession.  It  is  reported  that 
Avomen  students  from  this  school  readily  find  situations  and  that 
man  A"  2^<^ople  are  noAv  emplo3dng  Avomen  as  gardeners  in  preference 
to  men.  The  students  Avho  Avish  to  learn  gardening  as  a  23astime  are 
alloAved  to  attend  this  school  on  S2:>ecial  daA^s. 

^luch  attention  is  being  given  in  a  number  of  foreign  countries 
to  the  2)i‘<31ia ration  of  teachers  for  giAung  instruction  in  elementary 
agriculture,  nature  study,  and  school  gardening,  and  also  to  the  giA^- 
ing  of  practical  instruction  to  Avomen  in  agriculture  and  horticulture. 
Last  Anar  eleAnn  teachers  Avere  sent  from  Canada  to  agricultural 
institutions  in  this  country  to  2ire2iare  for  nature-study  Avork  in  the 
rural  schools  of  the  Dominion.  In  the  British  West  Indies  the  iuipQ- 
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rial  department  of  agriculture  is  devoting  much  attention  to  the- 
preparation  of  teachers  in  agriculture,  and  in  the  British  islands  and 
Germany  schools  for  the  training  of  women  in  horticulture  and  flori¬ 
culture  are  being  developed.  In  the  latter  country  a  school  of  this 
nature  has  recently  been  established  at  Godesberg  on  the  Rhine. 

In  all  the  foreign  countries  giving  attention  to  instruction  in  agri¬ 
culture  of  secondary  or  elementaiy  grades  various  forms  of  itinerant 
instruction — traveling  teachers,  traveling  dairy  schools,  farmers’ 
institutes,  Avinter  schools,  and  other  forms  of  uniA^ersity  extension — 
are  the  subject  of  careful  consideration  and  experiment.  The  trend 
of  this  instruction  and  the  increasing  attention  devoted  to  it  are  indi¬ 
cations  that  it  is  considered  an  essential  feature  in  the  systems  of 
education  in  these  countries. 

EBUCATIOIIAL  WOEK  OF  TEE  ASSOCIATION  OF  AMERICAN  AGRI¬ 
CULTURAL  COLLEGES  AND  EXPERIMENT  STATIONS. 

At  the  eighteenth  annual  convention  of  this  association,  held  at 
Des  Moines,  Iowa,  NoA^ember  1  to  3,  1D04,  educational  problems  Avere 
largely  discussed.  The  address  of  the  president,.  Dr.  W.  O.  Thomp¬ 
son,  of  the  University  of  Ohio,  dAvelt  on  the  importance  of  the  broad 
organization  of  the  agricultural  colleges  to  meet  the  needs  of  modern 
agriculture  and  advocated  the  formation  of  extension  departments  in 
these  colleges  to  stimulate  agricultural  education  in  the  rural  com¬ 
munities.  President  K.  L.  Butterfield,  of  the  Rhode  Island  Agri¬ 
cultural  College,  in  a  paper  on  the  Social  Phase  of  Agricultural  Edu¬ 
cation,  laid  doAvn  the  broad  proposition  that  “  the  permanent  function 
of  the  agricultural  college  is  to  sei’A^e  as  a  social  organ  or  agency  of 
first  importance  in  helping  to  soh^e  all  phases  of  the  rural  problem.” 
To  carry  this  out  the  college  must  not  only  provide  adequate  tech¬ 
nical  courses  in  agriculture,  but  also  train  men  and  Avomen  for  social 
leadership  among  farmers  and  create  comprehensiA^e  extension  depart¬ 
ments  for  Avork  among  the  rural  people.  In  a  discussion  on  the 
advisability  of  providing  secondary  and  short  courses  in  agriculture 
in  the  land-grant  colleges  much  variety  of  opinion  Avas  developed, 
though  most  of  the  speakers  urged  the  present  necessity  of  main¬ 
taining  such  courses  at  these  institutions.  The  question  of  “  Avhat 
can  and  should  be  done  to  increase  the  interest  in  and  appreciation 
for  the  agricultural  side  of  technical  training  ”  Avas  earnestly  debated, 
and  in  this  connection  the  importance  of  the  broad  development  of 
the  agricultural  courses  and  the  desirability  of  dividing  the  instruc¬ 
tion  in  different  branches  of  agriculture  among  a  number  of  instruct¬ 
ors  Avere  emphasized. 

The  reports  of  the  standing  committees  on  rural  engineering  and 
on  the  methods  of  teaching  agriculture  are  given  elseAvhere  in  this 
report. 
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THE  AGRICULTUIIAL  COLLEGES. 

T1  le  agricultural  colleges  have  displayed  great  activity  in  provid¬ 
ing  special  l)uildings  and  la])oratories  for  instruction  in  the  different 
divisions  of  the  science  of  agriculture. 

APPHOPRIATIONS. 

The  appropriations  of  the  year  for  new  buildings  at  the  colleges 
and  for  maintenance  of  these  institutions  have  been  very  large.  The 
State  legislature  of  Virginia  appropriated  $105,000  for  buildings, 
equipment,  and  improvements  at  the  agricultural  college.  Iowa 
college  has  an  addition  of  $50,000  to  its  maintenance  fund,  an  appro- 
2:>riation  of  $95,000  to  com]:)lete  the  central  building,  $45,000  for  a 
dairy  building  and  $10,000  for  equiiDi^ing  it,  $22,000  for  a  new  dairy 
farm  and  $7,000  for  equii^ment,  and  $54,500  to  begin  the  construction 
of  a  heating  plant,  with  several  minor  items,  including  $15,000  an- 
nuall}^  for  the  experiment  station.  The  College  of  Agriculture  of 
Cornell  University  is  now  definitely  organized  under  State  sipijiort 
with  an  aj^proj^riation  of  $250,000  for  buildings  and  equi2:)ment. 
The  last  legislature  of  Florida  gave  the  university  about  $00,000  for 
maintenance  during  the  next  two  years.  Tlie  Illinois  college  of  Agri¬ 
culture  has  a^^projiriations  for  a  building  for  beef  cattle,  $25,000 ; 
another  for  horticulture,  $12,500,  and  for  a  storage  building  for 
agronomy,  $21,500.  Minnesota  has  aj^pro^iriations  aggregating 
$300,000  for  building  j^ui’poses,  including,  among  other  items, 
$218,000  for  a  main  agricultural  building.  Pennsylvania  State  Col¬ 
lege  has  comjileted  during  the  jiast  year  a  $140,000  assembly  building’, 
donated  by  Mr.  and  Mrs.  Charles  M.  Schwab;  a  $150,000  library 
building,  donated  by  Andrew  Carnegie,  and  the  $100,000  dairy  wing 
of  the  neAv  agricultural  building,  for  which  the  legislature  has  vir¬ 
tually  i^ledged  itself  to  apjiroiiriate  an  additional  $150,000.  The 
University  of  Vermont  has  recently  received  an  aj^jiro^Driation  of 
$G0,000  for  an  agricidtural  building,  to  be  known  as  Morrill  Hall. 
There  are  also  many  smaller  ai^j^rojiriations  for  barns  and  other  less 
ex2:>ensive  buildings,  for  maintenance,  and  for  S2)ecial  lines  of  instruc¬ 
tion. 

NEW  BUILDINGS. 

A  building  to  bo  used  in  connection  with  the  instruction  in  live 
stock  at  the  Minnesota  School  and  College  of  Agriculture  has  recently 
been  erected.  The  !)uilding  will  serve  as  headquarters  for  the  live¬ 
stock  deiDartment  of  the  station  as  well  as  the  college,  but  is  designed 
princi^ially  for  the  instruction  in  live-stock  judging  and  otiier 
branches  of  animal  husbandry. 

It  is  quite  unique  for  a  building  of  this  sort,  and  includes  a  number 
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of  features  not  usually  found  in  the  live-stock  pavilion  oi  the  barn. 
It  is,  in  fact,  a  combination  of  the  live-stock  pavilion  with  recitation 
rooms  and  offices  and  the  stable.  The  stables  accommodate  only  a 
limited  number  of  animals  and  are  intended-  for  temporary  use — to 
house  the  animals  vdiile  they  are  being  used  for  instruction  purposes. 
Stock  for  this  purpose  is  frequently  borrowed  in  order  to  obtain  suit¬ 
able  specimens  for  illustration,  and  such  animals  will  be  stabled  in 
the  barn  forming  a  part  of  this  building  while  they  are  at  the  col¬ 
lege  grounds.  Stock  belonging  to  the  college  will  also  be  more  con¬ 


veniently  housed  in  this  building  during  the  period  when  it  is 
being  used. 

The  new  building  is  of  brick,  Vvdth  blue  limestone  foundation, 
Indiana  buff  Bedford  stone  trimmings,  and  slate  roof.  It  has  a 
frontage  of  136  feet,  with  a  depth  of  7G  feet  in  the  main  part.  As 
seen  in  front  (PI.  XXVI),  it  presents  the  appearance  of  a  central  part 
with  wings  on  either  side. 

The  central  portion  of  the  building  is  two  stories  high.  The  first 
floor  (fig.  6)  is  occupied  by  an  arena  extending  across  the  entire  front, 


Minnesota  College  Live-stock  Pavilion, 


An.  Rpt.  Office  of  Experiment  Stations,  19C4. 
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with  class  rooms  at  either  end,  which  can  bo  cut  oil’  b}^  slidino*  doors. 
The  arena  proper  is  provided  with  a  tan-bark  lloor  25  by  104  feet  in 
extent,  making  it  possible  to  study  the  gait  of  a  liorse  Avithout  going- 
out  of  the  building.  The  central  part  has  seats  at  the  ])ack  for  225 
P'ersons.  The  tAVo  class  rooms  in  the  Avings  Avill  accommodate  about 
200  students  each,  the  seats  being  arranged  in  semicircular  form.  All 
can  be  throAvn  together  into  one  large  audience  room  for  demonstra¬ 
tions  or  meetings. 

The  animals  Avill  be  brought  up  to  the  arena  from  tlie  stables 
beloAY  over  inclines  built  at  an  easy  grade.  BetAveen  the  tan-bark 
lloor  and  the  front  of  the  building  Avill  be  an  area  coA’ered  Avith  a 
brick  floor,  Avhich  can  be  used  for  instruction  in  harnessing  and 
hitching  up  teams,  grooming  horses,  etc. 

The  second  floor  of  the  building  contains  tAvo  offices  for  the  de¬ 
partment  of  animal  husbandry,  a  Avorkroom,  a  museum,  and  a  class 
room  for  animal  feeding.  The  workroom  Avill  be  used  for  the  study 
of  pedigrees,  the  keeping  of  feeding  records,  and  for  microscopic 
Avork.  It  is  22  by  28  feet,  Avhile  the  museum  and  class  room  are 
each  30  by  39  feet  in  size.  On  this  floor  Avill  also  be  located  a  dark 
room,  toilet,  and  a  A^ault  for  the  storage  of  records  and  other  atiIu- 
able  books. 

In  the  left  or  east  Aving  are  located  the  stables  for  the  liA^e  stock, 
in  a  basement  and  subbasement.  The  land  slopes  aAvay  from  the 
front  in  such  a  Avay  as  to  make  both  the  basement  and  the  subbase¬ 
ment  almost  entirely  aboA’e  ground.  The  subbasement  Avill  be  used 
for  cattle  and  the  floor  aboA^e  for  horses.  This  Aving  runs  back 
something  over  50  feet  beA'ond  the  main  j:>art,  so  that  on  the  base¬ 
ment  floor  (horse  barn)  it  has  a  depth  of  120  feet  from  front  to 
back  and  a  Avidth  of  40  feet. 

The  subbasement  or  cattle  barn  (fig.  7)  has  a  cement  floor  and  is 
provided  Avith  iron  stable  fittings.  It  contains  a  number  of  box 
stalls  and  a  root  cellar,  Avhich  extend  into  the  side  hill,  and  is  ])ro- 
vided  Avith  hay  chutes,  a  manure  chute,  and  a  Anntilation  SA^stem. 
The  tunnel  furnishing  the  building  Avith  heat  from  the  central  heat¬ 
ing  plant  enters  the  l^uilding  through  the  subbasement. 

Tlie  horse  barn  (fig.  8),  located  on  the  floor  aboA^e,  is  provided 
Avith  liox  stalls,  and  in  tlie  front  part  contains  a  large  Avagon  room. 
On  this  floor  also  is  located  the  bins  for  grain,  tAVo  rooms  for  attend¬ 
ants,  and  a  toilet.  The  liay  loft  is  in  the  attic  aboA-e  the  portion  of 
the  Aving  used  for  stables.  The  finish  in  the  stables  is  in  the  rough 
brick ;  the  lied  rooms  are  plastered  and  flnished  in  pine,  as  are  also 
the  offices. 

The  ])uilding  Avas  erected  out  of  a  State  appropriation  and  cost 
Avitli  equipment  aliout  $35,000.  It  is  heated  from  the  central  heating 
jilant  of  the  college  and  lighted  throughout  by  electricity.  It  is 
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Fig.  7.— Subbasement  (cattle  barn)  of  live-stock  pavilion;  Minnesota  College. 
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Fig.  8.— Basement  (horse  barn)  of  live-stock  pavilion,  Minnesota  College. 
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centrally  located,  convenient  to  the  cattle  stables  and  the  hog  and 
sheep  barns  and  adjacent  to  the  building  erected  a  few  years  ago 
for  slaughtering,  cutting  up,  and  curing  meats. 

At  the  Iowa  Agricultural  College  a  new  dairy  building,  to  cost 
about  $60,000,  is  in  process  of  erection.  (PI.  XXVII.)  The  building 
is  110  by  GO  feet,  with  three  stories,  an  attic,  and  a  basement  under  the 
east  half.  It  is  built  of  biitf  pressed  brick,  trimmed  with. buff  Bed¬ 
ford  limestone,  and  covered  with  red  tile.  The  construction  is  fire¬ 
proof,  the  floor  and  roof  being  of  reenforced  concrete.  The  dairy 
room  and  laboratories  are  finished  with  buff,  trimmed  wdth  light  red 
pressed  brick,  and  wainscoted  with  brown,  green,  and  white  enam¬ 
eled  brick.  In  the  offices,  the  class  rooms,  and  the  library  the  walls 
are  plastered.  The  ground  floor  and  the  halls  are  covered  with  tile. 
The  other  floors  are  of  light-colored  cement  and  the  ceilings  are  plas¬ 
tered.  Heat  v.dll  be  supplied  eventually  from  a  central  system. 
Electric  lights,  gas,  and  distilled  water  are  provided  where  needed. 

Power  will  be  transmitted  from  the  central  power  station  by  means 
of  electricity,  each  machine  being  run  b}^  a  separate  motor.  A  freight 
elevator  reaches  all  the  floors.  Close-grained  wood,  finished  with 
analine  black,  will  be  used  for  the  tops  of  laboratory  tables.  Lead 
sinks  will  be  put  in  the  testing  room  and  enameled  sinks  elsewhere. 

The  attic  and  a  part  of  the  second  floor  are  left  unfinished,  but  will 
be  completed  when  the  necessary  funds  are  available. 

The  basement  contains  a  small  boiler  for  supplying  steam  in  the 
summer  for  heating  water  and  running  turbines;  a  mechanical  re¬ 
frigerating  plant,  consisting  of  two  compressors — one  for  cooling 
and  one  for  making  ice — with  a  combined  capacity  of  20  tons ;  a  room 
for  students’  lockers ;  a  large  room  for  a  museunt,  and  a  room'  for  cold 
storage  of  fruits  to  be  used  by  the  horticultural  department. 

On  the  ground  floor  is  the  creamery  for  making  butter  on  a  large 
scale.  (Fig.  0.)  The  milk  will  be  received  on  a  covered  j)Htform, 
from  which  it  can  be  pumped  to  the  separators,  carted  to  the  cheese 
room,  or  lifted  on  the  elevator  to  the  farm  dairy.  The  separators 
will  be  in  the  middle  of  the  large  room,  the  ripeners  in  a  cream  room 
of  glass  and  enameled  brick,  and  the  churns  in  the  adjoining  room. 
Between  the  churn  room  and  the  cheese  room  are  eight  small,  well 
insulated  rooms  fitted  with  refrigerating  coils  and  ventilating  devices. 
They  are  adapted  for  refrigerator,  storage,  and  curing  rooms,  and 
some  of  them  are  to  maintain  temperatures  as  Ioav  as  — 5°  F.  AboA^e 
these  Avill  be  placed  the  skim  milk  and  buttermilk  tanks.  The  cheese 
room  is  fitted  for  making  both  domestic  and  foreign  A^arieties  of  cheese. 

Opening  into  the  creamery  are  a  small  testing  laboratory  for  cream¬ 
ery  Avork,  an  office  for  the  instructor  in  butter  making,  and  a  bottling 
and  pasteurizing  room  for  handling  market  milk  and  starters.  On 
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Fig.  9,— Ground-floor  plan  of  dairy  building,  Iowa  College. 
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the  other  side  of  the  stairwa}^  are  a  toilet  room,  shower  baths,  and  a 
stud}"  and  luncli  room  for  students. 

On  the  first  floor  (fig.  10)  are  three  large  rooms — a  farm  dairy 
tqiii])ped  for  making  butter  on  the  same  scale  as  on  the  farm,  a  milk¬ 
testing  laborator}'  capable  of  accommodating  24=  students  at  one  time, 


and  a  lecture  room  with  a  seating  capacity  of  75.  Across  the  hall 
are  the  private  offices  of  the  professor  of  dairying  and  his  assistant, 
a  public  office,  a  ladies’  room,  and  a  laboratoiw  for  research  work  in 
dairying. 

The  south  end  of  the  second  floor  (fig.  11)  is  occupied  by  the 
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Fig.  11.— Second  floor  plan  of  dairy  building,  Iowa  College. 
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research  daily  bacteriological  laboratory,  with  adjoining  storeroom 
and  a  room  for  washing  dishes  and  preparing  media.  Next  to  these 
is  the  students’  laboratory  for  dairy  bacteriology,  with  a  capacity 
of  24  students.  Both  laboratories  are  connected  with  small  insulated 
rooms  to  be  used  as  incubator,  refrigerator,  and  pure-culture  rooms. 
Across  the  liall  are  offices  for  the  dairy  bacteriologist  and  assistant, 
a  library,  a  reading  room,  and  a  small  class  room  for  12  students. 

A  few  rods  from  the  dairy  building  will  be  erected  a  small  house 
for  the  skim-milk  weigher  and  buttermilk  spigot.  This  scheme  has 
been  adopted  in  order  to  remove  the  slops  and  flies  as  far  as  possible 
from  the  dairy  building. 

The  dairy  building  recently  completed  at  the  Pennsylvania  State 
College  (PI.  XXVIII)  is  built  in  the  Italian  style  and  contains  two 
stories  above  a  high  basement.  The  base  is  of  Hummelstown  brown- 
stone,  the  superstructure  of  a  rich  Poman  brick  with  terra-cotta 
trimmings.  The  building  is  constructed  in  the  most  substantial  man¬ 
ner  and  is  fireproof  throughout.  The  corridors  and  workrooms  in 
the  dairy  building  have  tiled  floors  and  a  tiled  wainscot  6  feet  high, 
the  remainder  of  the  interior  finish  being  of  red  oak.  A  tunnel  con¬ 
necting  with  tlie  college  heating  plant  serves  to  bring  high  and  low 
j^ressure  steam  and  electricity  to  the  building,  which  is  heated  and 
ventilated  by  the  Sturtevant  system.  The  machinery  vrill  be  oper¬ 
ated  by  electric  power,  but  high-pressure  steam  for  operating  steam 
turbine  separators  is  also  provided,  Avhile  the  laboratory  will  be  sup- 
l^lied  with  gas  from  a  gasoline  plant. 

The  basement  of  the  dairy  building  contains  a  room  22  by  44  feet 
for  instruction  in  private  dairying,  a  workshop  24  b}^  35  feet,  two 
cheese-curing  rooms — one  with  refrigeration,  a  fan  room,  and  an 
ice-machine  room. 

On  the  main  floor  is  the  butter  room,  45  by  5T  feet,  an  intake  and 
wash  room,  a  cheese  room  34  by  35  feet,  a  large  refrigerator,  a 
commodious  toilet  and  locker  room,  a  milk-bottling  room,  and  an 
office. 

The  second  floor  contains  a  large  lecture  room  34  by  44  feet,  a 
small  lecture  room  22  by  35  feet,  a  milk-testing  laboratory  34  by 
35  feet,  and  offices  for  the  professors  of  dairy  husbandry  and  of 
agricultural  bacteriology. 

Ample  storage  room  is  provided  in  the  attic,  and  a  large  lift 
connects  all  tlie  stories. 

The  Kansas  State  Agricultural  College  has  recently  completed  a 
dairy  building  at  a  cost  of  $15,000.  (PI.  XXIX,  fig.  1.)  The  build¬ 
ing  is  of  stone,  one  story  and  basement,  and  will  be  used  exclusively 
for  class  room  and  practical  work  in  dairying. 

The  New  Hampshire  Agricultural  College  has  completed  during 
the  year  a  new  range  of  seven  greenhouses,  at  a  cost  of  $7,000,  One 


Pennsylvania  College  Dairy  Building,  Rear  View. 
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Fig.  1.— Kansas  College  Dairy  Building. 


Fig.  2.— Class  in  Greenhouse  Management  at  New  Hampshire  College. 
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Fig.  1  .—Creamery  Building,  Nebraska  School  of  Agriculture. 


Fig.  2.— Farm  Engineering  Building,  Nebraska  School  of  Agriculture. 
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house,  20  by  471  feet,  is  used  entirely  as  a  gTeenhouse  laboratory 
for  instruction.  (PI.  XXIX,  hg.  2.)  This  has  a  3-foot  side  bencli 
built  against  the  wall  on  either  side,  ^Yith  a  double  row  of  students’ 
AYork  benches  3  feet  9  inches  wide  in  the  center,  extending  the  entire 
length  of  the  house  and  separated  by  a  narrow  passagewa}^  for  the 
instructor.  The  students’  benches  are  separated  from  the  wall 
benches  by  a  walk  21  feet  wide.  Each  student  has  a  space  5  feet 
in  length,  from  the  side  of  which,  next  to  the  walk,  a  space  1  foot 
by  18  inches  is  removed  to  give  standing  room  for  the  student,  thus 
keeping  the  walk  behind  him  open.  The  wall  bench  behind  each 
student  is  used  for  his  potted  plants,  stock  for  cuttings,  etc. 

The  Xebraska  School  of  x\griculture  now  has  a  commodious 
creamery  building  (PI.  XXX,  tig.  1),  and  has  recentl}^  occupied  a  new 
farm  engineering  building  (PI.  XXX,  tig.  2),  which  has  been  erected 
at  a  cost  of  $13,000  and  'provides  facilities  for  instruction  in  black- 
smithing,  carpentry,  and  farm  machinery, 

COUKSES  OF  STUDT. 

Graduate  departments  which  atford  opportunities  for  advanced 
degree  work  in  agriculture  are  maintained  by  many  of  the  colleges 
of  agriculture.  There  are  now  40  colleges  which  thus  provide 
agricultural  work  leading  to  the  master’s  degree  and  9  which  otfer 
courses  in  agriculture  leading  to  the  doctor's  degree. 

The  reorganization  of  courses  of  study  and  the  division  of  agri¬ 
culture  into  specialties  along  the  lines  recommended  by  the  com¬ 
mittee  on  methods  of  teaching  agriculture  have  received  increasing 
attention  and  are  indications  of  progress  in  the  development  of  the 
science  of  agriculture.  The  college  of  agriculture  of  Cornell  Uni¬ 
versity  now  olfers  regular  four-year  courses,  which  are  ver^^  largely 
elective,  sjiecial  two-^^ear  courses  in  general  agriculture  and  in  nature 
study,  and  winter  courses.  The  TJni^nrsity  of  Maine  has  added  a 
department  of  forestry  to  its  agricultural  work,  and  the  University  of 
Mest  Virginia  has  organized  a  department  of  dairying  in  connection 
with  the  college  of  agriculture.  The  University  of  Missouri  now 
has  a  new  department,  known  as  the  ^lissouri  Teachers’  College, 
which  proposes  to  give  special  attention  to  the  training  of  teachers 
in  agriculture. 

RURAL  ENGINEERING. 


The  movement  for  the  establishment  of  courses  in  rural  enMneer- 
ing  in  the  agricultural  colleges  is  continuing,  and  the  progress  made 
in  this  direction  was  set  forth  in  tlie  report  of  the  standing  com¬ 
mittee  on  rural  engineering  of  the  xVssociation  of  American  Agri- 
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cultural  Colleges  and  Experiment  Stations  at  its  annual  convention 
at  Des  Moines,  Iowa,  in  Xovember,  1904,  as  follows: 

Since  the  last  meeting  of  the  Association  of  Agricultural  Colleges  and  Experi¬ 
ment  Stations  considerable  progress  has  been  made  in  the  agricultural  colleges 
in  developing  courses  under  the  various  names  of  agricultural  engineering,  rural 
engineering,  and  farm  mechanics. 

The  agricultural  colleges  of  Minnesota,  Wisconsin,  Illinois,  North  Dakota, 
Indiami,  New  York,  Colorado,  California,  Kansas,  Wyoming,  and  Iowa  are  now 
offering  instructions  to  the  agricultural  students  in  the  subject  under  one  or 
the  other  of  the  above  names.  Minnesota  has  completed  an  inexpensive  building 
which  is  devoted  to  the  teaching  of  farm  mechanics.  Wisconsin  has  a  large 
building  under  construction  which  is  to  be  used  for  the  same  purpose.  The 
Agricultural  College  at  Cornell,  N.  Y.,  is  planning  a  large  and  commodious 
structure  to  be  devoted  to  agricultural  engineering.  Illinois  has  made  considera¬ 
ble  progress  in  its  farm-mechanics  course.  During  the  last  year  the  four-story 
fireproof  farm-mechanics  building  at  the  Iowa  Agricultural  College  has  been 
completed,  which,  with  its  equipment,  cost  over  .$75,000,  and  a  good  course  in 
farm  mechanics  is  offered  in  the  college  curriculum.  In  this  course  during  the 
spring  term  125  students  were  enrolled. 

In  the  Department  of  Agriculture  progress  has  been  made  in  recognizing  the 
department  of  drainage  in  connection  with  the  department  of  irrigation  investi¬ 
gations. 

It  is  to  be  regretted  that  a  complete  department  of  “  irrigation  and  agri¬ 
cultural  engineering”  has  not  been  established,  which  was  last  year  suggested 
by  the  committee  and  recommended  by  the  Secretary  of  Agriculture.  The  agri¬ 
cultural  colleges  that  have  established  courses  in  farm  mechanics  have  found 
that  great  interest  is  manifest  in  the  work  of  studying  the  principles  of  con¬ 
struction  and  testing  of  farm  implements.  This  is  true  not  only  of  the  students 
and  the  farmers,  but  also  of  the  manufacturers  of  these  farm  implements,  who 
realize  the  importance  of  this  work  and  are  offering  friendly  cooperation  and 
assistance  to  the  work. 

All  example  of  what  may  be  accomplished  for  the  benefit  of  not  only  the 
farmers  but  the  manufacturers  will  illustrate  the  value  of  studying  farm 
machinery  in  colleges.  The  farm-mechanics  department  of  the  Iowa  State  Col¬ 
lege  undertook  last  year  to  test  various  makes  of  corn  planters  to  note  the 
accuracy  of  dropping  the  corn.  It  was  found  that  there  was  considerable  differ¬ 
ence  between  the  different  makes  and  types  of  planters  as  to  their  accuracy  of 
drop.  The  attention  of  the  manufacturers  was  called  to  this  fact,  and  while 
they  were  at  first  thoroughly  convinced  that  their  planters  were  accurate  in 
their  work,  yet  they  found  there  was  room  for  improvement,  and  two  firms 
acknowledged  that  they  improved  tlie  accuracy  of  drop  of  their  planters  20  per 
cent  after  their  attention  had  been  called  to  the  defects  of  the  planters  and  a 
remedy  suggested.  By  means  of  this  cooperation  with  the  manufacturers  the 
farmers  of  the  country  are  greatly  benefited. 

While  the  implement  manufacturers  of  the  country  are  no  doubt  seeking  to 
bring  out  the  best  possible  farm  implements,  yet  their  interests  are  from  a 
purely  business  motive.  The  department  of  farm  mechanics  at  the  various  col¬ 
leges  of  agriculture  and  the  Department  of  Agriculture  can  do  much  to  further 
the  improvement  of  farm  machinery  by  making  impartial  tests  and  report  on 
the  defects  to  manufacturers,  fidiere  is  at  the  present  time  a  great  demand  for 
information  on  the  cost  and  efficiency  of  pumping  machinery  for  irrigation  pur¬ 
poses.  The  large  projects  of  irrigation  now  under  way  in  the  Western  States 
require  the  pumping  of  large  quantities  of  water,  to  be  lifted  from  10  to  200  feet. 
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Tlioiisiiiuls  of  acres  of  land  on  the  Missouri  sloi)e  in  North  and  South  Dakots 
can  he  irrij^e.ted  if  the  water  can  he  pumped  from  the  Missouri  River  cheaply 
enough.  Fuel  is  plenty  in  those  sections  of  the  country  in  the  shape  of  lignite 
coal.  The  Department  of  Agriculture  is  perforndng  a  service  of  great  value  to 
the  Western  States  by  making  expei-inients  and  collecting  facts  which  will  give 
information  to  settlers  upon  the  best  kind  of  pumping  stations  to  install  to  sup¬ 
ply  the  water  for  irrigation  ])urposes. 

During  the  last  couple  of  years  Germany,  the  Scandinavian  countries,  and 
Holland  have  issued  several  bulletins  which  give  very  interesting  data  upon 
tests  made  of  domestic  as  well  as  American-made  farm  implements.  These 
bulletins  are  of  great  value  to  those  countries,  giving,  as  they  do,  the  cost  of 
various  implements,  the  amount  of  work  that  can  be  accomplished,  and  effi¬ 
ciency  with  which  the  different  makes  do  the  work.  Germany  has  long  recog¬ 
nized  the  value  of  agricultural  and  mechanical  training  both  for  the  farm  and 
for  the  factory.  Our  own  manufacturers  are  anxious  to  obtain  graduates  from 
our  agricultural  colleges  who  have  a  knowledge  of  the  requirements  of  agricul¬ 
ture,  together  with  a  mechanical  training  in  the  designing  of  farm  implements. 
Several  positions  are  now  open  for  young  men  with  training  along  these  lines. 

There  are  so  many  and  varied  subjects  embraced  in  agricultural  engineering 
that  the  subject  is  entitled  to  a  more  prominent  rank  than  it  now  holds  in  our 
agricultural  colleges.  It  ought  to  hold  equal  rank  with  the  departments  of 
dairying,  animal  husbandry,  agronomy,  and  horticulture. 

It  is  exceedingly  important  at  this  time  that  the  Department  of  Agriculture 
take  steps  to  organize  a  bureau  or  division  of  agricultural  engineering,  in 
order  to  aid  the  colleges  which  now  have  a  course  of  agricultural  engineering 
established,  and  to  collect  the  data  which  such  colleges  are  obtaining  in  their 
experimental  tests  for  publication  and  distribution  among  the  farmers;  also  to 
carry  on  original  research  and  to  establish  laboratories  for  practical  tests  of 
implements,  and  a  museum  for  farm  implements. 

The  committee  again  recommends  that  the  association  declare  itself  in  favor 
of  the  creation  of  separate  departments  of  agricultural  engineering  in  the  col¬ 
leges,  that  special  efforts  be  made  to  assist  the  Secretary  of  Agriculture  in  his 
endeavor  to  extend  the  work  along  these  lines,  and  that  the  executive  committee 
use  all  means  in  its  power  to  urge  upon  Congress  the  importance  of  this  work 
and  to  convince  them  of  the  necessity  of  giving  the  Department  liberal  appro¬ 
priations  for  these  purposes. 

Eef erring  to  this  subject  in  liis  Annual  Report  for  1904,  the  Secre¬ 
tary  of  Agriculture  pointed  out  the  importance  of  studies  relating 
to  the  construction  and  use  of  farm  machinery : 

The  continued  scarcity  of  farm  labor  in  almost  all  of  the  agricultural  regions 
in  this  country  makes  necessary  the  employment  of  farm  machinery  on  even  a 
more  extensive  scale  than  has  hitherto  prevailed.  The  total  value  of  imple¬ 
ments  and  machinery  on  farms  in  this  country,  according  to  the  last  census, 
was  $701,201,500,  an  average  of  $133  per  farm  and  of  90  cents  per  acre  of  farm 
land.  Much  of  this  machinery  is  elaborate  and  complicated  in  construction  and 
requires  mechanical  skill  and  genius  for  its  most  efficient  operation  and  care. 
In  very  many  cases  it  is  also  essential  that  the  farmer  shall  understand  how 
to  repair  such  machinery.  It  represents  an  important  part  of  the  farmer's 
invested  capital  upon  which  he  must  earn  or  pay  interest.  That  there  is  an 
enormous  waste  of  money  due  to  neglect  and  unskillful  handling  of  this  part  of 
the  farm  equipment  must  be  obvious  to  any  one  who  has  traveled  through  the 
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regions  where  it  is  most  used.  The  colleges  can  therefore  do  a  very  important 
work  in  training  their  students  so  that  they  will  understand  the  construction, 
care,  and  most  economical  use  of  farm  machinery.  *  *  ❖ 

I  am  of  the  opinion  that  results  of  great  value,  alike  to  the  farmers  and  the 
manufacturers  of  agricultural  machinery,  will  come  from  the  extension  of  the 
Department’s  work  in  agricultural  engineering  to  include  studies  of  this  char¬ 
acter,  in  cooperation  with  the  agricultural  colleges  and  experiment  stations.  I 
have,  therefore,  asked  Congress  for  an  appropriation  which  will  enable  us  to 
employ  an  expert  in  farm  buildings  and  farm  machinery  in  connection  with  the 
irrigation  and  drainage  investigations. 

The  Khode  Island  College  of  Agriculture  and  Mechanic  Arts 
announced  in  1901  for  the 'first  time  a  four-year  course  in  highway 
engineering,  “  intended  to  meet  a  definite  and  growing  demand  for 
men  competent  to  build  better  roads.”  This  is  probably  the  first 
course  of  the  kind  ever  offered  in  an  American  college.  The  work 
for  this  course  in  the  freshman  year  differs  little  from  the  other 
courses  in  mechanic  arts  at  the  college.  In  the  sophomore  year  the 
student  begins  the  study  of  elementary  surveying  in  the  spring  term. 
At  the  beginning  of  the  junior  year  he  is  required  to  reach  the  col¬ 
lege  about  two  Aveeks  in  adi^ance  of  the  opening  term  in  September 
and  cleAmte  this  time  to  surveying,  including  all  the  usual  operations 
of  simple  triangnlation,  topographical,  railroad,  and  highway  sur- 
A^eys.  During  the  college  year,  in  addition  to  English  and  mathe¬ 
matics,  he  Avill  receive  instruction  in  mineralogy  and  geology,  Avith 
particular  emphasis  on  road  materials.  Office  Avork  in  platting  and 
computation  continues  through  the  winter  and  snrA^eys  are  com¬ 
pleted  in  the  spring.  The  senior  year  is  given  over  largely  to  high- 
Avay  engineering  proper,  and  includes  the  study  of  stereotomy, 
masonry  construction,  strength  of  materials,  theory  of  road  building, 
hydraulics,  higliAva}^  bridges,  and  field  practice.  The  recitation  and 
laboratory  Avork  Avill  be  adjusted  to  accommodate  the  practice  in  con¬ 
struction  AAdiich  may  occur  in  the  fall  or  spring  term, 

KURAL  EC0N0:MY  AND  SOCIOLOGY. 

Increased  interest  is  being  manifested  in  the  teaching  of  subjects 
included  in  rural  economy  and  sociology  in  the  agricultural  colleges, 
as  referred  to  in  the  report  of  this  Office  for  1903.  To  supplement  the 
outline  of  a  course  of  instruction  in  rural  economy,  giA^en  in  that 
report.  President  Butterfield,  of  the  Ehode  Island  Agricultural  Col¬ 
lege,  has  prepared  an  outline  of  a  course  in  rural  sociology,  Avhich  is 
as  folloAvs : 

Outline  for  Proposed  Course  in  Rural  Sociology, 

INTRODUCTION. 

(1)  Definitions. 

(2)  Relation  of  the  sociological  to  the  economic,  tlie  teclinical,  and  the  scientific 
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PART  I. — THE  KUKAE  SOCIAL  STATUS. 

Chapter  1. — IMoveiiieiits  ot  the  tariii  po])nhitioii. 

(1)  Statistical  survey. 

(2)  The  luovemeiit  to  the  West. 

History,  causes. 

(3)  The  iiioveineiit  to  the  cities. 

(a)  Growth  ot‘  cities. 

(b)  Depletion  ot  rural  population  in  certain  localities. 

(4)  Causes  of  the  moveinent  to  the  cities. 

Industrial,  social,  and  psychological  causes. 

(5)  Results  of  the  inoveinents  of  the  farm  i)opulation. 

((/)  liesults  both  good  and.  had. 

(b)  Resume  of  industrial  and  social  results. 

Chapter  2. — Social  condition  of  the  rural  population. 

Nativity*;  color;  illiteracy;  families;  health;  temperance;  crime;  morality; 
pauperism;  defectives;  insanity;  etc. 

Chapter  3. — The  social  psychology  of  rural  life. 

(1)  Isolation  and  its  results. 

(2)  The  farm  home  and  its  environment. 

(3)  Traits  of  family  life. 

(4)  Traits  of  individual  life. 

Chapter  4. — The  social  aspect  of  current  agricultural  questions. 

(1)  Tenant  farming. 

(2)  Large  t\  small  farms. 

(3)  Farm  labor. 

(4)  Irregular  incomes. 

(5)  Farm  machinery. 

(G)  Specialization  in  farming. 

(7)  Immigration. 

PART  ir. - SOCIAL  FACTORS  IN  RURAL  PROGRESS. 

Chapter  1. — Means  of  communication  in  rural  districts, 

(1)  Importance  and  status  of  rural  communication. 

(2)  The  new  movements  for  better  rural  communication. 

(a)  Highways. 

(b)  Rural  free  mail  delivery, 

(c)  Rural  telephone. 

(d)  Interurban  electric  railways. 

Chapter  2. — Farmers’  organizations. 

(1)  Value  of. 

(2)  Difficulties  in  organizing. 

(3)  Forms  that  organizations  may  take. 

(4)  History  and  work  of  farmers’  organizations  in  the  United  States. 

(5)  General  deductions  from  study  of  farmers’  organizations. 

Chapter  3. — Rural  education. 

(1)  Distinction  between  rural  and  .agricultural  education. 

(2)  The  country  school. 

(ft)  Its  importance,  organization,  maintenance,  instruction,  and 
supervision. 

(b)  The  rural  school  as  a  social  center. 

(c)  The  township  unit,  the  consolidated  school,  the  centralized 

school. 
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Chapter  3. — Rural  education — Continued. 

(3)  High  school  privileges  for  rural  pupils. 

(4)  The  rural  library. 

(5)  Other  agencies  for  rural  education. 

Chapter  4. — Means  of  agricultural  education. 

(1)  Historical. 

(2)  Research  in  agriculture. 

(3)  Agricultural  instruction  to  resident  students. 

(a)  Higher  education  in  agriculture. 

(h)  Secondary  education  in  agriculture. 

(c)  Primary  education  in  agriculture. 

(4)  Extension  teaching  in  agriculture. 

(5)  Miscellaneous  agencies  for  agricultural  education. 

(a)  Farmers’  societies. 

(h)  The  farm  press. 

(c)  The  country  paper. 

(d)  Industrial  departments  of  steam  railways. 

Chapter  5. — The  rural  church. 

(1)  Present  status. 

(2)  Difficulties  in  country  church  work. 

(3)  The  awakening  in  the  rural  church. 

(4)  The  institutional  rural  church. 

(5)  The  Young  Men’s  Christian  Association  in  the  country. 

(G)  The  rural  Sunday  school. 

(7)  The  rural  social  settlement. 

Chapter  G. — The  social  ideal  for  agriculture. 

(1)  The  importance  of  social  agencies. 

(2)  The  preservation  of  the  “American  farmer”  essential. 

(3)  Relation  of  this  ideal  to  our  American  civilization. 

(4)  The  federation  or  cooperation  of  rural  social  agencies. 

The  department  of  economics  and  sociology  recently  established 
by  the  Carnegie  Institution,  in  charge  of  Carroll  D.  Wright,  presi¬ 
dent  of  Clark  University,  has  undertaken  the  preparation  of  an 
economic  history  of  the  United  States,  embracing  eleven  subjects. 
The  second  of  these  subjects,  relating  to  agriculfure  and  forestry, 
including  public  land  and  irrigation  interests,  has  been  assigned  to 
President  K.  L.  Butterfield,  of  the  Phode  Island  Agricultural  Col¬ 
lege.  This  part  of  the  work,  it  is  understood,  will  be  carried  on  with 
the  collaboration  of  experts  in  various  branches  of  agriculture. 

SHOUT  AND  SPECIAL  COURSES. 

The  popularity  of  the  short  and  special  courses  of  different  kinds 
offered  by  the  agricultural  colleges  is  increasing.  These  include 
secondary  courses,  short  winter  courses,  and  summer  schools.  Already 
these  courses  are  assuming  such  importance  that  the  question  is  being 
raised  in  some  quarters  whether  their  establishments  does  not  involve 
a  serious  departure  from  the  legitimate  field  of  the  agricultural 
college,  and  whether  therefore  it  would  not  be  better  that  all  these 
short  and  special  courses  should  be  given  over  to  institutions  spe- 
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daily  organized  for  sudi  Avork.  At  present,  lioAA^eA^er,  this  moA^ement 
in  the  colleges  is  extending  and  eA^en  reaches  beyond  the  agricultural 
colleges. 

Wellesley  College  announces  a  course  in  general  horticulture  and 
elementary  landscape  gardening.  The  course  includes  lectures  on 
the  preparation  of  soils,  the  propagation,  cultiA^ation,  and  pruning 
of  plants,  school  gardens,  and  planting  designs,  and  a  brief  consid¬ 
eration  of  the  2)lants  used  in  practical  planting.  The  lectures  Avill 
be  supplemented  by  reading,  AAmrk  in  the  greenliouse,  practice  in 
making  planting  plans,  practical  Avork  in  the  field,  and  Ausits  to 
gardens,  nurseries,  and  estates  in  the  Aucinity.  The  course  coA^ers 
one  year,  and  includes  three  hours  a  AA^eek  for  that  period.  The  col¬ 
lege  has  also  offered  for  a  couple  of  years  past  a  course  in  trees  and 
forestry,  coA^ering  one  year,  and  including  forest  botany  and  sylvi¬ 
culture,  the  forests  of  the  Avorld,  value  and  uses  of  their  products, 
and  the  protection  of  Avood  lands. 

Simmons  College,  Boston,  offers  a  course  in  theoretical  and  prac¬ 
tical  horticulture  designed  to  aid  young  Avomen  Avho  Avish  to  under¬ 
take  the  cultiA^ation  of  floAvers,  fruits,  and  A^egetables  for  commercial 
or  other  pui’poses.  The  course  serves  also  as  a  practical  basis  for 
landscape  gardening.  It  Avill  extend  OA^er  either  three  or  four  years, 
the  first  tAvo  years  to  be  spent  in  Boston  studying  the  underlying 
sciences  and  theoretical  elements  of  horticulture,  and  the  third  year 
at  the  Massachusetts  Agricultural  College,  as  mentioned  elseAvhere. 

Other  colleges  also  are  giAung  attention  to  the  training  of  teachers 
for  Avork  in  agriculture,  nature  study,  and  school  gardening,  largely 
through  summer  schools.  Such  schools  have  been  in  session  this  year 
at  the  agricultural  colleges  in  Connecticut,  Nebraska,  and  Tennessee ; 
at  the  Hampton  Normal  and  Agricultural  Institute,  Hampton,  Va., 
and  at  the  North  Carolina  College  of  Agricidture  and  Alechanic 
Arts.  The  attendance  of  teachers  at  the  latter  institution  this  year 
Avas  977,  and  about  500  of  these  took  work  in  agriculture,  nature 
stud}^,  and  school  gardening. 

EXTENSION  WORK. 

The  agricultural  colleges  are  reaching  out  more  largely  than  eA^er 
before  to  give  instruction  to  Amuth  and  adults  through  various  forms 
of  extension  Avork.  For  a  number  of  years  the  agricultural  colleges 
and  the  experiment  stations  connected  Avith  them  have  done  a  large 
amount  of  such  Avork  through  the  farmers’  institutes,  for  the  main¬ 
tenance  of  Avhich  in  many  States  these  institutions  have  been  directly 
responsible. 

Correspondence  courses  and  reading  courses  for  farmers,  such  as 
are  conducted  by  the  agricultural  colleges  of  Pennsjdvania,  New 
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York,  Michigan,  South  Daj^ota,  and  AVest  Virginia,  are  valuable 
features  of  the  extension  of  these  colleges. 

A  number  of  similar  correspondence  courses  are  also  offered  by 
private  correspondence  schools.  Among  such  private  schools  are 
those  recently  established  by  the  Columbian  Correspondence  Col¬ 
lege  of  Washington,  D.  C.,  which  announces  If  courses  in  agriculture, 
under  the  direction  of  experts  of  the  U.  S.  Department  of  Agri- 
cidture;  the  Correspondence  College  of  Agriculture,  recently  organ¬ 
ized  at  Sioux  City,  lovui,  which  offers  courses  of  study  in  animal 
husbandry,  agronomy,  and  veterinary  science,  under  the  direction  of 
professors  of  the  lov^a  Agricultural  College,  and  the  Home  Corre¬ 
spondence  School,  of  Springfield,  Avhich  has  been  conducted  for  a 
number  of  years  by  the  King  Kichardson  Company,  but  has  only 
recently  been  incorporated  under  the  laws  of  Massachusetts  as  an 
in  depen  dent  i  nstit  u  t  ion . 

Another  feature  of  the  extension  work  in  agriculture  is  the  special 
publication  or  bulletin,  such  as  the  nature-study  bulletins  and  school- 
garden  bulletins  issued  from  the  agricultural  colleges  in  Yew  York, 
Indiana,  Ehode  Island,  Michigan,  Yew  Hampshire,  and  Washing¬ 
ton,  and  from  the  negro  institutions  at  Hampton  and  Tuskegee.  The 
Ohio  State  Universit}^,  the  University  of  Missouri,  and  the  Uni¬ 
versity  of  Minnesota  have  issued  a  number  of  agricultural  bulletins 
for  use  in  rural  schools  or  intended  to  promote  the  teaching  of  agri¬ 
culture  in  rural  schools. 

Another  w’ay  of  extending  the  influence  of  the  college  among  the 
people  is  through  the  student  unions  and  the  experiment  unions, 
such  as  are  organized  in  Ohio,  Wisconsin,  Illinois,  Iowa,  and  Yew 
York.  There  are  also  in  YeAv  York,  Ohio,  Illinois,  loAva,  and  Texas 
experimental  or  agricultural  clubs  of  boys  and  girls,  Avhich  have 
been  organized  largely  through  the  instrumentality  of  the  agri¬ 
cultural  colleges  for  the  purpose  of  arousing-  among  the  young  people 
an  interest  in  the  study  of  agriculture  and  in  improA^ed  methods  of 
doing  farm  and  household  Avork. 

A  new  feature  of  extension  AVork  in  agricidture  undertaken  by  the 
agricultural  colleges  in  loAva,  Yebraska,  and  Missouri  is  the  dissem¬ 
ination  of  information  regarding  .better  methods  of  agriculture 
through  exhibits  placed  in  railroad  cars  and  taken  on  special  trains 
to  inanj^  localities.  Instructors  from  the  agricultural  college  accom¬ 
pany  these  trains  to  explain  the  exhibits  wdienever  the  train  stops,  and 
distribute  publications  to  the  farmers  avIio  assemble  at  the  depot. 
Prof.  P.  G.  Holden,  of  the  Iowa  Agricultural  College,  has  given  an 
account  of  this  Avork  in  low^a  in  the  PevieAV  of  Keview-s  for  YoA^ember, 
1901,  from  which  the  folloAving  statements  are  taken : 

In  the  spring  of  1904  it  appeared  from  tests  made  at  the  Iowa  Agricultural 
College  that  on  an  aA'erage  only  63  per  cent  of  seed  corn  ordinarily  used  by 
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fanners  was  wortli  planting.  To  call  wide  attention  to  this  fact  and  sho^^'  how 
snch  a  serious  dilficnlty  could  ho  corrected,  special  trains  were  run  on  two  rail- 
load  systems  in  the  State.  Handbills  were  placed  in  every  station,  and  the 
agents  were  instructed  to  notify  the  farmers  of  the  “  seed-corn  speoial,”  and  to 
urge  them  to  attend  the  meetings  at  the  stations  on  schedule  time.  Letters  were 
sent  to  grain  dealers  along  the  line  asking  them  to  notify  their  patrons  person¬ 
ally  or  by  telephone  of  the  ])urpose  of  the  meetings,  and  local  papers  were  espe¬ 
cially  effective  in  spreading  the  news. 

Talks  from  UyQiity  to  thirty  minutes  were  given  at  each  station. 
As  mail}"  farmers  were  admitted  to  the  cars  as  they  would  hold,  but 
it  was  “  usually  necessary  to  open  the  car  windows  and  allow  those  on 
the  outside  to  hear  the  lectures,  although  they  could  not  see  the  illus¬ 
trative  material  within.” 

Many  teachers  attended  the  lectures,  and  one  of  the  far-reaching  results  was 
that  thej"  had  their  pupils  bring  corn  from  home  for  testing,  and  laid  them  pre¬ 
pare  the  tests  and  carry  the  results  home  to  the  parents,  thus  giving  a  practical 
“  nature  lesson  ”  that  applied  directly  and  vitally  to  the  interests  closest  to  their 
daily  lives. 

In  eight  days  the  “seed-corn  special”  trains  covered  1,321  miles,  and  passed 
through  37  of  the  99  counties  of  Iowa.  One  hundred  and  fifty  talks  were  gi^'en 
to  17,000  farmers,  representing  1,500,000  acres  of  corn,  or  an  average  annual 
5  ield  of  55,000,000  bushels,  worth  1}>18,000,000,  and  the  press  carried  the  infor¬ 
mation  to  every  farmer  and  landowner  in  the  State. 

So  broad  has  the  extension  work  of  some  institutions  become  that 
there  is  now  a  movement  for  the  establishment  of  separate  depart¬ 
ments  of  extension  tvork  which,  to  a  considerable  extent  at  least,  will 
have  a  separate  corps  of  officers  and  instructors.  It  seems  very  desir¬ 
able  that  this  extension  work  should  be  more  definitely  organized  and 
put  upon  its  own  footing  in  order  to  relieve  the  pressure  for  such 
work,  which  now  rests  too  heavily  on  the  regular  faculty  of  the  col¬ 
lege  and  the  staff  of  the  experiment  station. 

THE  SECOHBAHY  SCHOOLS. 

Progress  has  been  made  during  the  year  along  lines  of  secondary 
instruction  in  agriculture  not  only  in  the  schools  maintained  in  con¬ 
nection  with  the  agricultural  colleges,  but  also  in  the  separate  sec¬ 
ondary  schools.  The  nine  district  agricultural  schools  in  Alabama 
are  now  regularly  inspected  b}^  the  State  commissioner  of  agriculture, 
and  it  is  proposed  to  give  more  attention  to  the  agricultural  courses 
in  these  schools. 

The  Girls’  Industrial  College,  which  was  opened  at  Denton,  Tex., 
in  September,  1903,  will  give  considerable  attention  to  the  teaching 
of  horticulture  and  ornamental  gardening.  This  is  provided  for 
in  the  department  of  rural  arts,  which  will  embrace  floriculture,  hor¬ 
ticulture,  truck  and  berry  growing,  dairying,  bee  keeping,  and  poul- 
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tiT  keeping.  The  campus  of  about  TO  acres  will  be  devoted  largely 
to  landscape  gardening  and  forestry. 

A  four-year  agricultural  course  is  now  offered  by  Union  Academy, 
Belleville,  N.  Y.  This  is  done  at  the  request  of  George  and  Wil¬ 
liam  AT.  Mather,  who  in  1901  gave  Union  Academy  $10,000  for  the 
support  of  a  school  of  agriculture.  T]ie  course  in  agriculture  in¬ 
cludes  two  terms  each  of  instruction  in  drafting  plans  for  farm 
buildings,  entomology,  soils  and  fertilizers,  horticulture,  plant  life, 
economics  of  agriculture,  animal  husbandry,  poultry  keeping  and 
zootechny,  and  one  year  of  agriculture  (agronomy).  Lyman  Car¬ 
rier,  who  had  charge  of  chemistry  and  agriculture  in  the  Elyria, 
Ohio,  high  school  last  year,  has  been  elected  vice-principal  of  Union 
Academy  and  will  teach  science  and  agriculture. 

The  te]i  county  normal  training  classes  provided  for  by  the  last 
legislature  of  Michigan  have  been  located  by  the  State  superintendent 
of  public  instruction  in  the  following  towns:  Evart,  CharUvoix, 
Cadillac,  Standish,  Kalkraska,  Mancelona,  Ithaca,  Pontiac,  St.  Jelins, 
and  Port  Huron.  One-^^ear  and  tveo-year  courses  are  provided,  and 
in  the  course  of  study  suggested  by  the  superintendent  of  public 
instruction  elementary  agriculture  is  required  in  both  semesters  of 
the  one-year  course  and  the  first  year  of  the  two-year  course  and  is 
elective  throughout  the  second  year  of  the  two-j^ear  course.  Appli¬ 
cants  for  admission  to  either  of  the  courses  must  subscribe  to  a  decla¬ 
ration  that  it  is  their  purpose  to  engage  in  teaching  in  the  rural 
schools  or  in  the  lower  grades  of  the  graded  schools  in  the  State. 

The  progress  made  in  the  county  agricultural  schools  in  Wiscon¬ 
sin  is  described  elsewhere  in  this  report  by  the  principal  of  one  of  the 
schools. 

The  State  board  of  agriculture  of  Missouri  has  recently  appointed 
a  standing  committee  on  agricultural  education,  whose  aim  is  to  be 
the  bringing  about  of  the  establishment  of  county  or  district  agri¬ 
cultural  high  schools  in  that  State. 

THE  PKIMARY  SCHOOLS. 

At  the  annual  convention  of  the  Association  of  xMnerican  Agri¬ 
cultural  Colleges  and  Experiment  Stations  at  Des  Moines,  Iowa,  in 
November,  1901,  the  standing  committee  on  methods  of  teaching 
agriculture  made  a  report  in  which  it  gave  a  brief  history  of  the 
development  of  manual  training  and  agricultural  instruction  in  the 
common  schools  and  outlined  a  course  of  nature  study  and  elemen¬ 
tary  agriculture  for  such  schools.  This  report  is  as  follows : 

Ill  accordance  with  the  apparent  wishes  of  the  association  as  expressed  in  an 
informal  discussion  of  tlie  report  of  this  committee,  at  the  meeting  in  Wash¬ 
ington  last  Novemher,  this  ninth  report  of  the  committee  on  methods  of  teach- 
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Ing  agriculture  is  devoted  to  a  discussion  on  tlie  feasibility  of  teaching  agricul¬ 
ture  ill  the  rural  conuiioii  schools,  and  suggestions  regarding  the  nature  and 
extent  of  such  teaching.  Tn  this  discussion  the  terin  “  coininon  schools”  is 
taken  to  mean  schools  giving  instruction  in  grades  below  those  of  the  high 
school,  and  the  term  ‘‘  rural  schools  ”  will  include  not  only  the  schools  in 
extremely  rural  districts,  but  also  those  in  villages  and  small  towns  which  draw 
largely  on  the  adjacent  country  for  pupils  and  tinanci.il  support.  It  should 
also  he  understood  that  in  this  report  attention  is  confined  to  matters  relating 
to  the  teaching  of  agriculture  in  the  mral  schools  as  ordinarily  organized  in  our 
public  school  system.  We  have  not  undertaken  here  to  discuss  the  advisability 
of  the  establishment  of  county  or  district  elementary  schools  of  agriculture  as 
separate  institutions  or  the  courses  of  instruction  suitable  for  such  schools. 

DEVELOP^IENT  OF  INDUSTKIAE  TRAINING  IN  THE  COAIAION  SCHOOLS. 

Industrial  training  as  a  subject  for  regular  instruction  in  the  common  schools 
has  been  until  recently  confined  largely  to  manual  training  in  the  city  schools, 
and  even  in  these  schools  it  is  still  far  from  being  fully  developed.  However,  the 
number  of  schools  in  which  manual  training  (other  than  drawing)  is  given  has 
increased  rai)idly  during  the  past  thirteen  years.  In  1890,  when  the  Bureau  of 
Education  first  began  publishing  the  statistics  of  manual  training  in  the  United 
States,  there  were  onlj-  37  cities  of  8,000  population  and  over,  in  which  manual 
training  was  taught  in  the  public  schools;  in  1902  there  were  270  such  cities. 
The  schools  referred  to  are  those  in  which  other  subjects  than  manual  train- 
i!ig  are  mainly  taught.®  In  25  of  these  schools  manual  training  is  given  in  all 
grades,  including  the  high  school ;  in  G4  it  begins  with  the  first  grade ;  in  33  it 
is  confined  to  the  high  school,  and  in  20G  (more  than  three-fourths  of  all  the 
schools)  it  is  given  in  some  of  the  grammar  grades. 

The  introduction  of  manual  training  into  courses  of  study  which  were  already 
crowded  has  involved  problems  requiring  close  and  careful  study  of  the  needs 
of  the  pupils,  and  has  generally  resulted  in  greatly  increasing  the  efficiency  of 
the  schools  in  which  manual  training  is  now  taught.  The  effort  has  been  made 
to  retain  all  the  essentials  of  the  branches  commonly  taught  in  such  schools  and 
add  the  manual  training.  This  has  been  done  by  a  careful  grading  of  the  pupils, 
by  securing  better  teachers  and  text-books,  and  by  judicious  and  careful  elimi- 
iiaticn  of  the  nonessentials  in  the  various  branches. 

The  time  to  be  given  to  manual  training,  so  that  it  will  not  interfere  with 
efficient  instruction  in  other  branches,  has  been  carefully  considered,  and  experi¬ 
ments  with  regard  to  this  have  been  tried.  Some  idea  of  the  time  occupied 
by  manual  training  in  some  of  our  larger  cities  can  be  gained  from  the  follow¬ 
ing  statements  :  In  Boston  2  hours  per  week  are  devoted  to  manual  training 
throughout  the  fourth  to  ninth  grades,  inclusive,  the  boys  having  drafting, 
woodworking,  and  clay  modeling,  and  the  girls  sewing  and  cooking.  Manual 
training  in  the  schools  of  New  York  City  extends  through  seven  grades,  with  a 
total  of  4  hours  i)er  week  for  both  boys  and  girls  during  the  first  54  years,  and 
44  hours  during  the  second  half  of  the  sixth  year  and  all  of  the  seventh  year. 
In  the  seventh  and  eighth  grades  of  the  Washington  schools  the  girls  have  one 
two-hour  exercise  a  week  in  cooking  and  sewing,  and  the  boys  a  similar  period 
in  woodworking.  In  Allegheny  the  hoys  have  f^b  ^pwork  24  hours  and  drawing 
34  hours  a  weelc  for  three  years,  and  a  supple  .tary  course  of  one  year.  In 
Toledo  each  ward  school  has  one  manual  training  period  of  hours  a  week, 

a  There  were  also  in  1902  1G3  schools  devoted  chiefiy  to  manual  and  industrial 
training. 
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The  time  devoted  to  manual  ti-ainiug  in  Los  Angeles  is  two  20-minute  periods 
a  week  tlirough  the  first  four  grades  and  three  25-niinute  periods  throughout 
the  next  four  grades.  The  work  includes  paper  folding  and  cutting,  raffia  work, 
reed  basketry,  cardboard  construction,  sloyd,  drawing,  shop  practice,  sewing, 
and  cooking.  In  San  Francisco  manual  training  for  boys  includes  one  lesson 
per  week  of  50  to  GO  minutes  in  the  seventh  and  eighth  grades.  Comparatively 
few  of  the  schools  having  manual  training  give  less  than  an  hour  a  week  to  this 
vrork,  and  the  great  majority  allovr  two  or  more  hours  for  it.  In  most  cases 
the  work  extends  over  three,  four,  or  more  years.  The  average  cost  of  the 
plant  for  manual  training  in  the  270  cities  reporting  work  of  this  kind  in  1902 
(not  including  manual  training  high  schools)  was  $20,000,  making  a  total  invest¬ 
ment  for  this  purpose  of  $5,-100,000.  The  current  expenditures  for  teachers, 
materials,  tools,  etc.,  in  1901-2  v’ere  nearly  $1,000,000. 

MOVEMENT  TO  INTEODUCE  AGRICULTUKE  INTO  THE  RURAL  SCHOOLS. 

More  recently  there  has  developed  a  movement  to  introduce  the  elements  of 
agriculture  into  the  rural  schools.  This  movement  has  been  largely’  an  out¬ 
growth  of  the  nature-study  movement  which  for  a  number  of  years  has  been 
encouraged  by  such  agencies  as  the  Cornell  University  Bureau  of  Nature  Study 
and  the  agricultural  colleges  in  a  number  of  other  States,  as  well  as  by  many 
prominent  educators  connected  with  other  kinds  of  schools  and  colleges.  Then 
came  the  school-garden  movement,  and  in  this  as  in  the  nature-study  movement 
the  city  schools  have  led  those  in  the  country,  partly  because  the  children  in 
the  city  schools  ha^s'e  taken  a  greater  interest  in  such  work  on  account  of  its 
novelty  to  them,  and  partly  because  the  city  schools  through  better  organiza¬ 
tion  and  equipment  and  special  teachers  have  been  able  to  make  experiments  of 
this  kind  more  readily  than  the  rural  schools.  In  these  experiments,  as  might 
have  been  expected,  mistakes  were  made.  Nature  study,  according  to  some  of 
its  advocates,  was  to  be  elementary  science,  with  a  long  list  of  scientific  names, 
with  classifications  based  on  stipules,  scales,  and  caudal  appendages,  and  with  a 
“  why  ”  for  everything.  It  involved  such  a  universal  knowledge  of  science  that 
teachers  were  appalled  at  the  prospect  of  having  to  prepare  for  the  innovation. 
On  the  other  hand,  some  of  the  advocates  of  nature  study  would  have  no  for¬ 
mality,  no  classification,  no  plan — whatever  came  to  hand  was  a  subject  for 
nature  study.  Facts  were  to  be  learned,  not  because  of  any  bearing  that  they 
might  have  upon  the  symmetrical  development  of  the  children's  faculties,  but 
simply  because  they  were  interesting.  There  was  no  logical  beginning  to  such 
study,  no  pedagogical  sequence,  no  end.  Fortunately  there  were  other  teachers 
and  students  of  education  who  took  neither  of  these  extreme  views,  but  who  saw 
in  nature  study  an  opportunity  to  bring  the  children  into  more  sympathetic 
and  helpful  relations  with  their  natural  environment,  and  at  the  same  time 
increase  their  fund  of  useful  knowledge.  These  teachers,  when  located  in  city 
schools,  have  brought  to  the  consideration  of  .tlieir  nature-study  classes  the 
trees,  shrubs,  flowers,  and  vines  found  around  the  city  homes,  in  the  parks,  and 
in  the  lawns,  and  have  studied  the  insects,  birds,  and  other  animal  life  of  the 
city  in  relation  to  this  plant  life.  In  the  country  they  have  considered  the 
plants,  animals,  birds,  and  insects  which  surround  the  farmer  and  aid  or  hinder 
him  in  his  work,  giving  mucii  attention  to  their  economic  importance  and  very 
little  to  any  marked  peculiarities  they  might  chance  to  possess.  Such  nature 
study  forms  an  excellent  basis  for  the  subsequent  study  of  more  formal  agri¬ 
culture.  It  has  been  tried  in  both  city  and  country  schools,  and  has  been  found 
to  furnish  not  onlj’  a  means  for  arousing  and  sustaining  the  interest  of  the  chil¬ 
dren,  but  also,  through  its  economic  limitations,  an  outline  sufficiently  definite  to 
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enable  the  teacher  to  know  where  to  stop  aiul  yet  sndiciently  flexible  to  enal)lo 
her  to  adapt  it  to  local  conditions. 

Nature  study  such  as  this,  having  an  agricultural  trend,  is  about  all  that  has 
I'een  atteiipded  in  the  way  of  teaching  agriculture  in  the  rural  schools  until 
quite  recently.  Within  the  past  two  or  three  ye:irs,  however.  State  superintend¬ 
ents  of  pu!)lic  instruction,  the  officers  of  some  of  tlie  agricultural  colleges,  the 
National  Educational  Association,  the  American  Civic  Association,  as  well 
as  a  number  of  other  organizations  and  numerous  individuals  in  various 
official  positions,  have  interested  themselves  in  the  introduction  of  elemen¬ 
tary  agriculture  and  gardening  in  the  rural  schools.  The  National  Educa- 
lional  Association  now  has  a  special  committee  of  educators  of  national 
repute  considering  this  subject.  The  American  Civic  Association  has  one 
department  devoted  to  children's  gardens  and  another  to  rural  im])rove- 
ment.  Last  June,  in  Chicago,  an  organization  known  as  the  American  League 
of  Industrial  Education  was  organized  to  “conduct  an  educational  campaign 
for  an  industrial  public  school  system  which  should  include  the  teaching  of 
domestic  science,  and  both  agricultural  and  manual  training  in  all  i»ublic 
schools ;  *  *  *  to  promote  the  establishment  of  school  gardens  in  connec¬ 

tion  with  all  public  schools,  where  every  child  would  be  taught  to  be  a  lover 
of  nature  and  of  the  country,  and  trained  toward  the  land  as  a  source  of  liveli¬ 
hood  rather  than  away  from  it;  *  *  *  to  advocate  the  establishment  of 

public  manual  training  school  farms  in  every  county  in  the  United  States,  and  of 
as  many  such  manual  training  school  farms  in  the  vicinity  of  all  cities  by  State, 
ihunicipal,  and  national  governments,  as  may  be  necessary  to  give  to  every 
boy  the  opportunity  to  learn  how  to  earn  his  living  by  his  labor  and  to  till 
the  soil  for  a  livelihood  and  get  his  living  from  the  land.” 

Some  of  the  State  school  authorities,  officers  in  agricultural  colleges,  and 
county  superintendents  of  schools  have  prepared  outlined  courses  in  agricul¬ 
ture  which  have  exerted  a  strong  influence  toward  the  teaching  of  agriculture 
in  the  rural  schools.  Such  courses  have  been  prepared,  for  example,  in  Missouri, 
Illinois,  and  Indiana,  and  for  a  group  of  schools  under  one  superintendent  in 
Durham,  N.  II.,  and  vicinity. 

The  Illinois  course  in  agriculture  was  prepared  by  the  dean  of  the  college  of 
agriculture,  and  gives  the  following  reasons  for  teaching  agriculture  in  the 
public  schools: 

“(1)  To  cultivate  an  interest  in  and  instill  a  love  and  respect  for  land  and 
the  occupation  of  agriculture. 

“(2)  To  create  a  regard  for  industry  in  general  and  an  appreciation  of  the 
material  side  of  the  affairs  of  a  highly  civilized  people. 

“(3)  To  cultivate  the  active  aud  creative  instincts  as  distinct  from  the 
reflective  and  receptive  that  are  otherwise  almost  exclusively  exercised  in  our 
schools. 

“(4)  To  give  practice  in  failure  and  success,  thus  putting  to  the  test  early  in 
life  the  ability  to  do  a  definite  thing. 

“(5)  To  train  the  student  in  ways  and  methods  of  acquiring  information  for 
himself  and  incidentally  to  acquaint  him  with  the  manner  in  which  information 
is  originally  ac(iuired  and  the  world's  stock  of  knowledge  has  been  accumulated. 

“(G)  To  connect  the  school  with  real  life  and  make  the  value  and  need  of 
schooling  the  more  apparent. 

“(7)  As  an  avenue  of  communication  between  the  pupil  and  the  teacher,  it 
being  a  field  in  which  the  pupil  will  likely  have  a  larger  bulk  of  information 
than  the  teacher,  but  in  which  the  training  cf  the  teacher  can  help  to  more 
exact  knowledge.” 
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The  course  is  arranged  by  months  and  gives  suggestions  for  a  large  number 
of  experiments  and  observations  bearing  on  all  tbe  divisions  of  agriculture. 
Considerable  reading  along  agricultural  lines  is  suggested,  as  well  as  drawing, 
comiK)sition,  and  other  work  intended  to  correlate  agriculture  with  other  school 
work.  All  technical  words  likely  to  be  used  frequently  in  this  connection  are 
defined. 

This  course  has  been  in  the  hands  of  Illinois  teachers  one  year,  and  the  super¬ 
intendent  of  public  instruction  reports  “  an  increased  interest  throughout  the 
State  in  the  study  of  agriculture.”  He  says  : 

“  In  nearly  every  county  in  the  State  a  good  beginning  has  been  made,  and  in 
several  counties  the  interest  and  progress  lias  been  little  less  than  remarkable. 
In  many  rural  schools  the  subject  is  being  studied  following  the  outline  found 
on  pages  IGG-ISO  of  the  Illinois  Course  of  Study  for  the  Common  Schools.  Some 
of  the  graded  schools  are  doing  systematic  and  intelligent  work  along  this  line 
and  are  conducting  in  connection  with  the  schools  successful  school  gardens. 
That  the  interest  is  growing  is  shown  by  the  many  thousand  requests  for  corn 
and  seeds  which  are  received  by  the  secretary  of  the  farmers’  institute.” 

According  to  statistics  collected  by  the  superintendent  of  farmers’  institutes 
in  Illinois,  fourteen  counties  report  that  in  nearly  all  the  schools  agriculture 
is  being  taught  as  suggested  in  the  State  course  of  study,  and  in  fifteen  other 
counties  a  majority  of  the  schools  are  attempting  this  work. 

In  addition  to  agricultural  work  in  the  schools  of  Illinois,  considerable  is  done 
by  the  State  College  of  Agriculture,  the  superintendent  and  the  secretary  of 
farmers’  institutes,  and  county  superintendents  of  schools  to  arouse  an  interest 
in  farm  life  by  iiienas  of  clubs  of  farmers’  boys,  which  are  organized  in  the  dif¬ 
ferent  counties  for  the  purpose  of  conducting  experiments  at  their  homes  in 
testing  improved  varieties  of  corn  and  sugar  beets.  These  clubs  hold  regular 
meetings  similar  to  farmers’  institutes,  and  once  a  year  are  given  places  on  the 
programmes  of  the  county  farmers’  institutes.  Several  of  these  clubs  have  had 
lecture  courses  with  lectures  from  men  prominent  in  the  agricultural  colleges 
and  experiment  stations,  and  some  of  them  have  gone  on  excursions  to  different 
agricultural  colleges.  Eight  thousand  of  these  boys  exhibited  corn  of  their 
own  raising  at  the  Louisiana  Purchase  Exposition,  and  1,2.50  of  them  drew  prizes 
ranging  from  50  cents  to  $500.  The  girls  have  similar  organizations  which  are 
devoted  to  the  consideration  of  subjects  relating  to  the  farm  home. 

Similar  organizations  of  boys  and  girls  are  also  found  in  Iowa,  Ohio,  and 
Texas,  all  of  them  organized  under  the  auspices  of  the  State  agricultural 
colleges  or  of  agricultural  journals.  The  membership  of  the  boys’  and  girls’ 
clubs  in  Ohio  is  nearly  2,000  and  in  Texas  over  1,200,  though  the  latter  organi¬ 
zations  are  little  more  than  a  year  old.  Everywhere  that  work  of  this  kind  has 
been  done  it  has  seemed  to  meet  with  enthusiastic  appro^'al.  The  boj^s  and 
girls  take  pride  in  their  organizations  and  in  doing  in  a  small  way  what  their 
parents  do  more  extensively. 

In  IMissouri  the  course  in  agriculture  for  the  public  schools  was  prepared 
several  years  ago  by  the  State  superintendent  of  schools.  This  course  has  been 
superseded  by  a  bulletin  prepared  by  the  State  superintendent  of  schools  and 
published  by  the  Missouri  State  board  of  agriculture  in  September  of  the 
present  year,  entitled  Elements  of  Agriculture  for  the  Public  Schools.  This 
bulletin  advocates  presenting  the  subject  of  agriculture  “  (1)  by  experiments 
at  home  and  in  the  field,  (2)  by  studying  facts  as  given  in  texts  and  bulle¬ 
tins,  and  (3)  by  school  gardens  connected  with  school  grounds.” 

“  Teachers  are  advised  to  utilize  school  grounds  or  gardens  near  the  school 
as  experiment  stations,  to  have  pupils  experiment  at  home  and  make  field 
observations,  and  to  secure  bulletins  from  the  Department  of  Agriculture,  at 
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Washington,  D.  C.,  from  the  Missouri  State  hoard  of  agricnltnre,  and  from  the 
agricultural  college,  both  at  Columbia.  The  school  library  should  have  coiues 
of  several  good  texts.  Ai)i)eal  to  the  pupils’  interests  along  all  lines,  and  enlist 
the  cooperation  of  the  parents.” 

The  course  in  agriculture,  as  outlined  in  the  bulletin,  includes  (1)  studies 
on  soil — origin  and  composition,  kinds,  plant  food,  imiu’ovement,  rotation  of 
crops,  and  experiments;  (2)  roads — value  of  good  roads,  road  drainage,  arti¬ 
ficial  roads,  good  dirt  roads,  influence  of  roads,  road  laws,  and  experiments ; 
(3)  studies  on  seeds  and  related  subjects — germination,  vitality,  and  parts 
of  seeds,  with  experiments  in  corn  planting,  corn  growing,  corn  judging,  select¬ 
ing  seed  corn,  and  observations  and  experiments  with  corn  (similar  treatment 
of  wheat)  ;  (4)  studies  of  plants — their  classification,  relation  to  soils,  buds, 
twigs,  etc. ;  (5)  orcharding  and  gardening — apples,  grapes,  berries,  home  gar¬ 
dening,  commercial  gardening,  enemies  to  gardens;  (G)  study  of  insects;  (7) 
stock  raising  and  feeding — horses,  mules,  cattle,  sheep,  hogs,  and  domestic 
fowls.  Numerous  experiments  and  observations  are  suggested  throughout  the 
bulletin.  Two  bulletins  have  also  been  issued  by  the  College  of  Agriculture 
of  the  LTniversity  of  jMissouri  which  are  intended  for  use  in  the  public  schools. 
One  of  these  is  on  plant  propagation  and  the  other  on  the  principles  of  plant 
production — the  seed. 

The  superintendent  of  public  schools,  the  College  of  Agriculture,  and  the 
State  normal  schools  in  Missouri  are  cooperating  in  agitating  the  introduction 
of  agriculture  into  the  public  schools  throughout  the  State.  This  is  done  by 
addressing  teachers’  institutes,  farmers’  institutes,  and  other  public  meetings ; 
by  conducting  summer  schools  for  teachers  at  the  College  of  Agriculture,  in 
which  special  attention  is  given  to  courses  which  will  prepare  them  for  teach¬ 
ing  agriculture ;  and  by  conducting  regular  courses  in  agriculture  at  the  three 
State  normal  schools. 

The  State  superintendent  of  public  instruction  of  Indiana,  in  his  State  Manual 
and  Uniform  Courses  of  Study  for  the  Elementary  Schools  of  Indiana,  1904-5, 
includes  a  nature-study  course  intended  “  to  acquaint  the  pupil  with  his  environ¬ 
ment  and  to  train  him  to  see  and  understand  the  relationship  and  meaning  of 
common  things,”  and  a  course  in  elementary  agriculture.  The  subjects  sug¬ 
gested  for  consideration  in  the  nature  course  are  largely  the  plant  and  animal 
life  of  the  farm  and  the  garden.  The  course  in  agriculture  is  simply  an  outline 
intended  to  guide  the  teacher,  taking  up  for  first  consideration  plant  and  animal 
products;  then  the  soil,  its  formation,  nature,  tillage,  and  enrichment;  and, 
finally,  plant  life.  References  are  given  to  a  number  of  bulletins  and  elementary 
text-books  of  agriculture. 

The  department  of  agriculture  of  the  University  of  Minnesota  has  been 
actively  engaged  in  promoting  the  teaching  of  agriculture  iii  the  rural  schools, 
and  its  officers  have  prepared  a  bulletin  on  Rural  School  Agriculture  for  the 
use  of  the  teachers  in  that  State.  In  Wisconsin  the  State  superintendent  of 
the  public  schools  and  the  officers  of  the  College  of  Agriculture  of  the  Univer¬ 
sity  of  Wisconsin  have  done  much  for  the  introduction  of  agricultural  teaching 
in  the  country.  One  of  the  results  of  their  efforts  has  been  the  enactment  of  a 
law  requiring  teachers  to  pass  examinations  in  agriculture.  Similar  laws  have 
also  been  enacted  in  Maine,  Nebraska,  North  Carolina,  South  Carolina,  and 
Tennessee. 

The  training  of  teachers  along  agricultural  lines  is  receiving  considerable 
attention  not  only  in  Missouri,  as  mentioneil  above,  but  also  in  other  States. 
The  College  of  Agriculture  of  Cornell  University  now  provides  a  two-year  nor¬ 
mal  course  in  nature  study  and  gardening.  In  Michigan  ten  county  normal 
training  schools  liaA'c  recently  been  opened  for  the  ])urpose  of  training  teachers 
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for  the  rural  schools.  The  course  of  study  recommended  for  these  normal 
schools  by  the  State  superintendent  of  public  instruction  includes  agriculture. 
The  agricultural  colleges  in  Connecticut,  Nebraska,  and  North  Carolina  have 
for  a  number  of  years  conducted  summer  schools  for  teachers,  at  which  more 
or  less  attention  has  been  given  to  nature  study  and  agriculture.  At  the 
Nebraska  summer  school  in  1904  there  were  23  students  in  nature  study  and 
30  in  agriculture.  At  the  North  Carolina  summer  school  for  teachers  in  1904 
there  were  enrolled  977  teachers,  of  whom  477  took  work  in  agriculture.  The 
summer  school  of  the  South,  conducted  at  the  University  of  Tennessee,  with  an 
annual  attendance  of  from  1,000  to  1,300  teachers  from  all  parts  of  the  South, 
gives  considerable  attention  to  nature  study  and  gardening. 

One  thing  that  has  given  a  great  impetus  to  the  movement  for  the  intro¬ 
duction  of  agriculture  into  the  public  schools  has  been  the  improvement  of 
text-books  and  works  of  reference.  Within  the  last  year  or  two  a  number  of 
elementary  text-books  in  agriculture  have  been  published,  ami  some  of  these 
seem  very  well  suited  to  use  in  the  rural  schools.  One  of  the  indirect  results 
of  the  appearance  of  these  text-books  has  been  legislation  in  a  number  of 
States  requiring  the  teaching  of  agriculture  in  all  the  rural  schools,  and 
adopting  text-books  for  that  purpose.  State  adoption  of  text-books  in  agri¬ 
culture  has  been  made  in  Alabama,  Georgia,  Louisiana,  North  Carolina,  and 
Tennessee.  Every  city  and  county  in  Virginia,  a  majority  of  the  counties  in 
Maryland,  about  15  counties  in  California,  and  a  number  of  counties  in  Florida 
have  also  adopted  text-books  in  agriculture  for  regular  use  in  the  public 
schools.  It  is  estimated  from  teachers’  reports  that  at  least  12,000  children 
received  instruction  in  agriculture  in  North  Carolina  last  year.  Thus  it  will 
be  seen  that  there  is  quite  a  strong  movement  for  the  introduction  of  agricul¬ 
ture  into  the  rural  schools  and  that  this  movement  is  rapidly  gaining  momentum. 

OBSTACLES  TO  THE  GENERAL  INTRODUCTION  OF  AGRICULTURE  INTO  THE 

RURAL  SCLIOOLS. 

There  are  many  things  which  have  a  tendency  to  hinder  the  rapid  progress 
of  this  movement.  One  of  these  is  the  conservatism  or  apathy  of  school 
officers.  This  applies  not  only  to  local  officers,  but  also  to  State  superintend¬ 
ents  of  public  instruction,  county  superintendents  of  schools,  and  the  officers 
of  agricultural  colleges  in  many  of  the  States.  Some  of  these  officers  doubt 
the  possibility  or  wisdom  of  teaching  agriculture  in  the  common  schools  on 
account  of  the  lack  of  text-books,  or  the  lack  of  trained  teachers,  or  for  some 
other  reason.  It  is,  however,  a  notable  fact  that  in  the  States  where  such  officials 
are  cooperating  actively  and  earnestly  in  conducting  a  lively  campaign  along 
these  lines,  agriculture  is  actually  being  taught  with  considerable  success,  and 
teachers  who  feel  that  they  are  unprepared  in  this  branch  are  flocking  to 
summer  schools  where  thej"  can  make  the  necessary  preparation. 

Another  difficulty  is  that  the  teachers  in  rural  districts  are  mostly  women 
with  little  or  no  normal  training,  either  in  the  ordinary  branches  taught  in  the 
common  schools  or  in  special  subjects.  There  is  no  teaching  profession  in  the 
rural  schools.  The  salaries  are  so  low  that  they  do  not  attract  those  who 
have  prepared  themselves  for  the  profession  of  teaching.  As  a  consequence, 
most  of  the  teachers  found  in  rural  schools  are  beginners  or  those  who  have 
not  been  sufficiently  successful  to  be  called  to  positions  offering  a  higher 
salaiy.  iMost  of  the  men  who  are  teaching  in  the  country  are  doing  so  merely 
for  the  purpose  of  raising  money  to  go  away  to  school  or  to  go  into  business. 

These  conditions  result  in  a  rapid  shifting  of  teachers  from  school  to  school, 
which  is  another  serious  drawback  to  progress  of  any  kind.  Again,  the  terms 
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of  school  are  too  sliort.  AVhen  a  child  can  go  to  school  only  four  or  five  months 
in  the  year  there  is  little  time  in  the  few  years  that  he  is  in  school  for  tlie  study 
of  other  subjects  than  rea.ding,  writing,  arithmetic,  geography,  and  history. 
Before  much  progress  can  he  made  in  the  introduction  of  agricnltnre  into  the 
rural  schools  much  must  he  done  for  the  general  improvement  of  those  schools. 
This  improvement  will  he  bi-ought  about  partly  by  remedying  the  conditions 
already  mentioned  in  the  school  districts  as  they  are  now  organized,  and  i>artly 
through  the  consolidation  of  small  districts  and  the  organization  of  centralized 
schools,  including  rural  high  schools  where  village  high  schools  are  not  readily 
available  for  those  who  can  go  beyond  the  grammar  grades.  The  practice  of 
consolidating  schools  has  already  been  resorted  to  in  California,  Colorado,  Con¬ 
necticut,  Florida,  Georgia,  Indiana,  Iowa,  Kansas,  iNIaine,  :Massachusetts,  Michi¬ 
gan,  Minnesota,  Nebraska,  New  Hampshire,  New  .lersej'.  New  York,  North 
Dakota,  Ohio,  Pemisylvaiiia,  Rhode  Island,  South  Dakota,  Vermont,  Washing¬ 
ton,  and  Wisconsin.  Notable  movements  toward  the  consolidation  of  schools 
have  recentlj’  been  inaugurated  in  Louisiana,  Missouri,  and  North  Carolina. 
While  this  movement  toward  consolidation  has  spread  to  all  parts  of  the  country, 
there  are  relatively  few  localities  in  any  State  in  which  the  system  has  been 
adopted  and  brought  into  working  order.  Hence  the  full  effect  ef  this  important 
change  in  school  policy  has  not  been  felt,  even  in  the  States  where  consolidation 
is  a  feature. 

In  the  localities  where  consolidation  has  been  thoroughly  tried,  however,  it 
has  usually  met  with  general  approval.  It  has  enabled  the  school  officers  to 
grade  the  schools  more  elfectually,  thereby  opening  the  way  to  greatly  enriched 
courses  of  study ;  to  lengthen  the  term  of  school ;  to  employ  better  teachers  at 
higher  salaries  and  keep  them  for  a  number  of  years,  and  to  employ  several 
teachers  instead  of  one,  each  to  give  instruction  in  only  a  few  subjects  or  to 
only  two  or  three  grades,  thereby  opening  the  way  to  the  more  continuous  and 
profitable  employment  of  the  pupils’  time.  It  is  notorious  that  in  the  ordinary 
country  school  where  the  teacher  has  from  25  to  30  recitations  in  a  day  and 
can  not  personally  direct  the  study  of  the  children,  the  latter  waste  fully  half 
of  their  time  in  idleness  or  mischief-making.  This  and  many  other  defects  of 
the  rural  common  school  are  remedied  by  consolidation,  and  the  transportation 
of  pupils  from  distant  parts  of  the  district  at  public  expense  is  accomplished 
at  no  additional  expense  per  unit  of  attendance.  The  Commissioner  of  Educa¬ 
tion  in  his  annual  report  for  1903  says:  “The  possibilities  of  consolidation  in 
the  way  of  furnishing  better  and  cheaper  schools  have  been  fully  demonstrated, 
and  such  being  the  case  its  general  adoption  would  seem  to  be  only  a  question 
of  time.” 

While  consolidation  opens  the  way  for  the  more  general  introduction  of 
courses  in  agriculture  in  the  rural  schools,  it  does  not  help  supply  the  demand 
for  teachers  competent  to  give  such  special  instruction.  This  can  only  bo  done 
by  a  more  general  and  concerted  effort  on  the  part  of  the  agricultural  colleges 
and  schools  and  the  State  normal  schools,  at  ])resent  through  the  introduction  of 
short  and  special  courses  in  agriculture  for  teachers  and  later  through  regubir 
normal  courses  in  agriculture. 

Fortunately,  the  attention  of  the  general  school  officers  throughout  the 
country  is  now  being  strongly  drawn  toward  the  needs  of  the  rural  schools,  and 
in  many  States  strenuous  elforts  are  being  made  to  improve  the  general  condi¬ 
tion  of  these  schools.  Our  urban  communities  are  coming  to  see  more  clearly 
that  their  prosperity  is  vitally  associated  with  the  prosperity  of  agriculture,  and 
they  therefore  more  readily  assent  to  State  taxation  for  the  benefit  of  the  rural 
as  well  as  the  city  schools.  Advantage  should  be  taken  of  the  increased  pros- 
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perity  of  manj-  of  our  agricultural  regions  to  impress  upon  our  farmers  the 
wisdom  of  building  better  schoolliouses,  improving  the  school  grounds,  increas¬ 
ing  the  pay  of  teachers,  and  introducing  the  teaching  of  agriculture  in  the 
country  districts,  as  an  investment  which  will  greatly  aid  in  perpetuating  and 
increasing  the  prosperity  they  now  enjoy,  and  make  the  lot  of  their  descendants 
more  fortunate  than  their  own.  The  agricultural  colleges  and  the  farmers’ 
institutes  can  have  great  influence  in  this  direction. 

OBJPfCT  OF  TEACHING  AGRICULTURE. 

Coming  now  to  consider  what  should  be  the  aim  of  instruction  in  agriculture 
ill  the  elementary  school  and  how  it  should  be  related  to  the  general  scheme  of 
elementary  education  as  formulated  and  approved  by  educational  authorities, 
we  have  for  our  guidance  the  report  of  the  committee  of  fifteen  of  the 
National  Educational  Association.  In  this  report  it  is  assumed  and  argued  that 
the  studies  of  the  school  fall  naturally  into  five  coordinate  groups;  (1)  mathe¬ 
matics  and  physics;  (2)  biology,  including  chiefly  the  plant  and  the  animal; 
(3)  literature  and  art;  (4)  grammar  and  the  technical  and  scientific  study  of 
language;  and  (5)  history  and  the  study  of  sociological,  political,  and  social 
institutions.  Dr.  W.  T.  Harris,  United  States  Commissioner  of  Education,  in 
a  paper  discussing  this  report  and  the  necessity  for  five  coordinate  groups  of 
studies  in  the  schools,  says ; 

“  Each  one  of  these  groups,  it  was  assumed,  should  be  represented  in  the  cur¬ 
riculum  at  all  times  by  some  topic  suited  to  the  age  and  previous  training  of  the 
pupil.” 

Continuing,  he  says : 

“  The  first  stage  of  school  education  is  education  for  culture,  and  education 
for  the  purpose  of  gaining  command  of  the  conventionalities  of  intelligence. 
These  conventionalities  are  such  arts  as  reading  and  writing  and  the  use  of 
figures,  technicalities  of  maps,  dictionaries,  the  art  of  drawing,  and  all  of  those 
semimechanical  facilities  which  enable  the  child  to  get  access  to  the  intellec¬ 
tual  conquests  of  the  race.  Later  on  in  the  school  course,  when  the  pupil  passes 
out  of  his  elementary  studies,  which  partake  more  of  the  nature  of  practice 
than  of  theory,  he  comes  in  the  secondary  school  and  the  college  to  the  study  of 
science  and  the  technic  necessary  for  its  preservation  and  communication.  All 
these  things  belong  to  the  first  stage  of  school  instruction  whose  aim  is  culture. 
On  the  other  hand,  post-graduate  work  and  the  work  of  professional  schools 
have  not  the  aim  of  culture  as  much  as  the  aim  of  fitting  the  person  for  a  social 
vocation.  In  the  post-graduate  work  of  universities  the  demand  is  for  original 
investigation  in  special  fields.  In  the  professional  school  the  student  masters 
the  elements  of  a  particular  practice,  learning  its  theory  and  its  art. 

“  It  is  ill  the  first  stage,  the  schools  for  culture,  that  these  five  coordinate 
branches  should  be  represented  in  a  symmetrical  manner.  It  is  not  to  be 
thought  that  a  course  of  university  study  or  that  of  a  professional  school  should 
be  symmetrical.  But  specializing  should  follow  a  course  of  study  for  culture  in 
which  the  symmetrical  whole  of  human  learning  and  the  symmetrical  whole  of 
the  soul  should  be  considered.  From  the  primary  school,  therefore,  on  through 
the  academic  course  of  the  college,  there  should  be  symmetry  and  five  coordinate 
groups  of  studies  represented  at  each  part  of  the  course — at  least  in  each  year, 
although  perhaps  not  throughout  each  part  of  the  year.” 

Discussing  the  second  coordinate  group,  the  biological,  Doctor  Harris  argues 
that  it  should  include  “  whatever  is  organic  in  nature — especially  studies  relat¬ 
ing  to  the  plant  and  the  animal — the  growth  of  material  for  food  and  clothing. 
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and  ill  a  large  measure  for  means  of  transportation  and  culture.  This  study 
of  the  organic  phase  of  nature  forms  a  great  portion  of  the  branch  of  study 
known  as  geography  in  the  elementary  school.'’ 

While  it  is  jirobal)!}-  true  that  eight  years  ago,  udien  this  was  written,  geog¬ 
raphy  as  taught  in  the  primary  grades  of  the  best  city  schools  included  all  the 
studies  relating  to  the  plant  and  the  animal  that  were  at  that  time  considered 
necessary,  it  is  also  true  that  at  the  present  time  much  of  this  study  is  intro¬ 
duced  under  the  term  “  nature  study,”  and  the  child’s  knowledge  of  the  phe¬ 
nomena  of  plant  and  aninnil  life  is  much  clearer  and  more  definite  by  reason  of 
the  concrete  methods  employed  in  nature  study. 

In  the  average  village  and  rural  school  nothing  approaching  adequate  instruc¬ 
tion  in  the  biological  group  of  studies  has  ever  been  given.  Gecgrapliy,  as  far 
as  taught  in  the  primary  grades,  has  consisted  almost  entirely  of  text-hook 
work  and  has  had  in  it  verj'  little  that  is  concrete  or  that  touches  the -experience 
of  the  child.  Nature  study,  on  the  other  hand,  begins  with  the  concrete — with 
the  organic  life  of  the  school  yard,  the  garden,  and  the  farm.  It  has  therefore 
a  very  definite  and  useful  place  to  fill  among  the  culture  studies,  particularly 
the  biological  studies  of  the  primary  grades.  Elementary  nature  study,  together 
with  an  informal  study  of  local  geography,  might  well  supersede  the  formal 
study  of  geography  during  the  first  three  or  four  years.  This  should  be  followed 
by  more  formal  geography  and  nature  study,  the  latter  to  be  superseded  by  the 
elements  of  agriculture  when  the  child  is  eleven  or  twelve  years  old. 

Agriculture  should  not  be  confused  with  manual  training  as  taught  in  the  city 
schools.  Manual  training  ”  relates  to  the  transformation  of  materials,  such  as 
wood  or  stone  or  other  minerals,  into  structures  for  human  use,”  and  draws 
more  from  the  mathematical  group  of  studies  than  from  the  biological.  Agri¬ 
culture,  on  the  other  hand,  is  confined  mainly  to  things  biological.  Its  purpose 
in  the  common  schools  is  to  awaken  an  interest  in  the  work  and  life  of  the  farm, 
show  the  progress  being  made  in  the  improvement  of  farming,  indicate  the 
rational  and  scientific  basis  of  modern  agriculture,  and  give  the  pupil  an  outlook 
toward  the  work  of  the  experiment  stations,  agricultural  schools  and  colleges, 
and  other  agencies  for  his  future  education  or  assistance  in  his  life  work. 

The  motive  for  teaching  agriculture  in  the  rural  school  may,  however,  to  a 
considerable  extent  be  the  same  as  that  for  manual  training  in  the  city  school — 
namely,  to  bring  the  child  into  direct  and  sympathetic  relations  with  the  indus¬ 
trial  life  of  the  community  in  which  he  lives.  Undoubtedly,  manual  training  in 
the  city  school  has  an  outlook  toward  the  shop,  factory,  and  kitchen^  and  in  the 
same  way  agriculture  in  the  rural  school  should  be  directly  related  to  the  prac¬ 
tical  work  of  the  farm. 

A  REASONABLE  PROGRAMME  FOR  AGRICULTURAL  TEACHING  IN  THE  RURAL 

COMMON  SCHOOLS. 

Whenever  it  is  proposed  to  introduce  the  teaching  of  agriculture  into  the 
rural  common  schools  the  objection  is  at  once  raised  that  the  curriculum  is 
already  crowded ;  there  is  no  time  for  more.  This  is  true.  There  is  no  time  for 
more,  but  there  is  time  for  better.  It  would  be  undesirable  and  unwise  to  do 
away  with  any  of  the  studies  now  regularly  taught  in  the  common  schools, 
but  it  would  be  wise  to  make  a  more  judicious  selection  of  the  topics  to  be 
included  in  tbe  courses  in  the  various  branches  and  omit  much  which  now 
occupies  the  time  of  the  pupils  but  which  is  not  likely  ever  to  be  of  use  to  them. 
Prof.  Frank  M.  McMurray,  of  the  Teachers’  College  of  Columbia  University,  in 
a  recent  article  discussing  Advisable  Omissions  from  the  Elementary  Curricu- 

ri.  Doc.  421,  5S-3 - .39 
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liim  and  the  basis  for  them,«  says ;  “  Life  is  too  full  of  large  specific  ends  to  be 
attained  to  allow  time  for  work  that  has  no  really  tangible  object.”  As  a.  basis 
for  the  rejection  of  subject-matter  from  school  courses  he  holds  to  the  following 
propositions  : 

“(1)  Whatever  can  not  be  shown  to  have  a  plain  relation  to  some  real  need  of 
life,  whether  it  be  restlietic,  ethical,  or  utilitarian  in  the  narrower  sense,  must 
be  dropped. 

“(2)  Whatever  is  not  reasonably  within  the  child’s  comprehension,  likewise. 

‘‘(3)  Whatever  is  unlikely  to  appeal  to  his  interest;  unless  it  is  positively 
demanded  for  the  first  very  weighty  reason. 

“(4)  Whatever  topics  and  details  are  so  isolated  or  irrelevant  that  they  fail  to 
be  a  ])art  of  any  series  or  chain  of  ideas,  and  therefore  fail  to  be  necessary  for 
the  appreciation  of  any  large  point.  This  standard,  however,  not  to  apply  to 
the  three  R’s  and  spelling.” 

He  does  not  favor  the  entire  omission  of  any  subject  now  taught  in  the  ele¬ 
mentary  schools,  but  does  recommend  the  omission  of  particular  topics  and 
details.  Omission,  however,  is  not  the  only  remedy  that  he  suggests  for  the 
crowded  condition  of  the  elementary  school  curriculum.  In  the  last  paragraph 
of  this  article  he  says : 

“  In  conclusion,  although  some  large  topics  should  be  omitted,  reform  in  the 
main  is  not  to  be  effected  by  lopping  off  here  and  there,  but  by  changing  the 
present  aggregation  of  ideas  in  each  study  to  an  organized  body  of  thought.  It 
is  not  the  task  of  grade  teachers  nor  of  scientists,  but  of  the  most  advanced  and 
ablest  students  of  education,  who  are  as  well  posted  in  subject-matter  as  in  the 
principles  of  education  itself.  Even  these  have  more  than  a  life  problem  in  such 
a  task.” 

It  is  along  lines  such  as  these  that  the  curriculum  of  the  rural  schools  may 
be  so  far  improved  that  there  will  be  ample  space  for  the  teaching  of  agri¬ 
culture  in  an  effective  v/ay.  Just  as  the  courses  in  the  city  schools  have  been 
improved  and  enriched  by  the  introduction  of  manual  training,  so  the  teaching 
of  agriculture  in  the  rural  schools,  when  once  parents  and  teachers  are  con¬ 
vinced  of  its  importance  and  benefits,  will  be  found  to  be  both  practicable  and 
advantageous. 

In  a  rural  school  having  a  curriculum  extending  over  about  eight  years  the 
courses  in  nature  study  might  follow  in  a  general  way  the  brief  outlines  given 
below.  In  these  outlines  it  is  assumed  that  the  nature  study  courses  will 
extend  over  about  six  years,  and  be  followed  by  a  course  in  agriculture  extend¬ 
ing  over  two  years. 

NATURE  STUDY. 

During  the  first  two  or  three  jmars  in  school  the  children  should  spend  a 
short  time  each  week  in  forming  an  acquaintance  with  the  birds,  insects,  flowers, 
trees,  and  other  animal  and  plant  life  of  the  schoolyard,  the  roadside,  and  the 
wayside  pastures  and  woodlots.  This  very  pleasant  and  profitable  vray  of  gain¬ 
ing  knowledge  has  been  their  principal  occupation  during  the  two  or  three  years 
that  they  have  been  running  about  out  of  doors  at  home,  and  they  should  be 
encouraged  and  aided  to  extend  their  knov\declge  of  the  things  in  nature  with 
which  they  are  likely  to  come  in  daily  contact  throughout  their  lives.  The 
teacher  should  go  with  the  children  on  short  walks  around  the  schoolyard  and 
along  the  roads  dui’ing  occasional  noon  intermissions,  or  on  longer  trips  in  the 
fields  and  woods  on  Saturdays.  It  would  be  well  if  only  a  few  children  were 
taken  at  a  time;  ten  or  fifteen  are  all  that  one  teacher  can  manage  on  such  occa- 
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sions.  Eiicli  trip  slioiikl  be  taken  with  some  leading  object  in  view,  such,  for 
example,  as  a  search  for  cocoons,  or  for  grasshoppers,  or  for  weed  seeds;  but 
this  leading  object  should  not  shut  the  eyes  of  the  children  to  other  things.  Let 
them  see  and  hear  and  feel  and  smell ;  let  them  grovv  in  strength  as  well  as  in 
knowledge.  Tell  them  very  little;  thej'  should  do  the  telling.  Better  wait  days 
and  weeks  for  an  answer  from  the  children  than  tell  them  now  and  rob  them 
of  the  pleasure  of  discovery,  provided  the  subject  is  within  their  comprehension. 

Nature  study  at  first  should  consist  mainly  of  observations.  The  perceptive 
faculties  should  be  stimulated  and  developed.  For  this  reason  the  exercises 
should  never  be  continued  so  long  as  to  become  wearisome  to  tlie  children.  At 
first  there  will  seem  to  be  but  little  connection  between  the  different  observa¬ 
tions  made  by  the  children,  but  the  teacher  should  never  lose  sight  of  the  fact 
that  very  real  and  definite  relationships  exist  between  the  different  plants  and 
animals  of  a  given  locality  and  between  these  things  and  their  inorganic  environ¬ 
ment.  Gradually,  therefore,  these  relationships  should  be  brought  out.  The 
children  should  describe  and  draw  the  objects  seen.  This  will  lead  to  com¬ 
parison  and  judgment.  Suppose,  for  example,  that  the  children  examine  two 
trees  of  the  same  species,  one  growing  in  open  ground,  with  an  abundance  of 
plant  food  and  plenty  of  room  for  development ;  the  other  growing  in  a  dense 
forest,  with  little  i*oom  for  either  root  or  branch ;  one  with  short,  stocky  trunk 
and  dense,  symmetrical  top ;  the  other  with  tall,  slender  trunk  and  small, 
irregular  top.  By  comparing  certain  well-known  features  of  bark  and  leaves 
the  children  will  readily  recognize  the  two  trees  as  belonging  to  the  same 
species,  but  it  will  require  considerable  exercise  of  the  reasoning  faculties  and 
pretty  good  judgment  for  them  to  get  at  the  causes  which  have  brought  about 
the  marked  differences  between  them.  Such  opportunities  to  reason  and  judge 
are  frequently  offered  in  nature  study,  and  the  teacher  should  improve  every 
opportunity  to  place  them  before  her  pupils. 

After  the  first  year  or  two,  the  time  depending  on  the  progress  the  children 
have  made,  more  attention  should  be  given  to  studying  life  histories  of  plants 
and  animals  (especially  birds  and  insects),  so  that  these  may  be  recognized 
in  all  stages  of  their  development  and  their  economic  relations  determined. 
This  will  enable  the  pupils  to  decide  whether  a  given  species  is  mainly  bene¬ 
ficial  or  harmful,  and  will  set  them  to  thinking  about  means  of  perpetuating 
or  exterminating  the  species.  This  last  consideration  is  the  one  which  mainly 
determines  the  attitude  of  the  farmer  towaard  his  field  crops,  domestic  animals, 
and  fowls,  as  well  as  toward  the  weeds  and  other  pests  that  annoy  him.  When 
the  nature-study  teacher  and  her  pupils  have  arrived  at  this  point  of  view  tliey 
will  be  in  a  position  to  pass  over  as  unimportant  such  details  as  color  of  hair, 
length  and  number  of  teeth,  number  of  leaves,  length  of  petioles  and  internodes, 
and  a  hundred  other  peculiarities  of  plants  and  animals,  except  as  these 
peculiarities  have  a  direct  bearing  upon  the  perpetuation  of  the  si^ecies  or  upon 
their  usefulness  or  harmfulness  to  man.  Such  a  point  of  view  and  such  an 
attitude  toward  the  things  studied  will  aid  greatly  in  developing  in  the  children 
the  faculty  of  critical  discernment.  This  faculty,  according  to  President  Eliot, 
of  Harvard,  “  ought  to  be  carefully  and  incessantly  cultivated  by  school,  college, 
and  the  experience  of  life,  for  it  is  capable  of  contributing  greatly  to  happiness 
as  well  as  to  material  success.” 

Such  critical  studies  of  plants,  animals,  soils,  weather  conditions,  and  other 
natural  objects  and  phenomena,  in  their  relation  to  each  other  and  to  man,  will 
give  the  pupils  an  excellent  preparation  to  take  up  at  the  beginning  of  their 
sixth  or  seventh  year  in  school  the  more  formal  study  of  the  elements  of 
agriculture. 
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ELEMENTARY  AGRICULTURE. 

'  The  course  in  elementary  agriculture  may  be  given  most  appropriately  during 
the  last  two  years  in  the  rural  common  school.  The  time  to  be  de’S'oted  to  this 
course  will  necessarily  vary  in  different  schools,  but  it  is  believed  that  on  the 
average  not  less  than  one  hour  per  week  during  two  years  will  be  required  to 
make  the  course  effective.  A  well-arranged  and  up-to-date  text-book,  with 
illustrations  and  suggestions  for  practical  exercises,  should  be  adopted  as  a 
basis  for  this  study.  A  few^  such  books  already  exist,  and  an  increased  demand 
would  undoubtedly  lead  to  the  production  of  others  and  the  still  further  improve¬ 
ment  of  books  of  this  class.  The  text-book  will  in  most  cases  be  necessary  as  a 
more  or  less  definite  guide  for  the  teacher,  who  will  in  all  probability  be  with¬ 
out  special  training  in  agriculture.  It  will  also  be  helpful  to  the  pupils  in 
giving  a  systematic  view  and  in  fixing  definite  knowledge  of  the  subject,  and  to 
the  parents  in  showing  them  what  such  instruction  really  involves  and  in 
creating  an  interest  in  the  subject-matter  of  the  books. 

The  instruction  in  the  class  room  should  be  supplemented  by  simple  experi¬ 
ments  with  soils,  plants,  and  animals,  both  at  school  and  at  home.  Every  effort 
should  be  made  to  connect  the  instruction  with  the  home  life  of  the  pupils.  As 
an  aid  to  the  accomplishment  of  this  aim  the  pupils  should  be  taken  on  occa¬ 
sional  Saturday  excursions  to  neighboring  farms  to  see  improved  live  stock, 
examine  plans  of  buildings,  and  take  notes  on  methods  of  cropping  and  culti¬ 
vating.  Visits  to  county  fairs,  where  arrangements  could  be  made  to  allow  the 
older  pupils  to  judge  some  of  the  live  stock,  fruits,  and  grain,  and  compare 
their  scores  with  the  work  of  the  judges,  would  be  fine  training  for  the  classes 
in  agriculture.  This  scheme  has  been  tried  with  older  students  of  agriculture 
and  has  met  with  thorough  approval.  The  officers  of  the  fairs  could  probably 
be  induced  to  offer  prizes  for  products  grown  by  the  pupils  and  for  other  agri¬ 
cultural  work  done  by  them,  or  special  exhibits  of  their  work  could  be  made  at 
farmers’  institutes  or  other  meetings  attended  by  their  parents.  All  these 
things  would  tend  to  create  an  interest  in  farm  life,  and  would  encourage 
parents  to  make  the  farm  more  attractive  to  the  children. 

The  schoolrooms  should  be  provided  wuth  illustrative  material  consisting  of 
charts,  pictures,  collections  of  specimens  (largely  made  by  the  pupils),  and 
boxes,  cans,  plates,  and  other  inexpensive  material  which  can  be  used  in  making 
apparatus  for  conducting  experiments.  There  should  also  be  a  school  library 
containing  at  least  a  few  standard  reference  books  on  the  different  divisions  of 
agriculture  and  the  puhlications  of  the  State  experiment  stations  and  the 
United  States  Department  of  Agriculture. 

The  text-book  of  agriculture  should  give  an  orderly  and  progressive  treatment 
of  the  elements  of  plant  production,  animal  production,  and  dairying,  together 
with  brief  and  very  elementary  discussions  of  a  few  topics  in  rural  engineering 
and  rural  economics.  The  following  syllabus  shows  in  a  general  way  what 
such  a  text-book  might  include : 
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SYLLABUS  OF  ELEMENTARY  COURSE  IN  AGRICULTURE. « 


I.  PLANT  PRODUCTION. 
Structure 


(1)  The  Plant 


Feed. 

Grow. 


Seeds 


Physiology — 
how  plants 


*  Reproduce 
by 


Bulbs. 


Cuttings. 

Grafts. 

,Buds. 


Trace  life  his¬ 
tory  from 
seed  to  seed, 
noting  pol¬ 
lination, 
crosses,  hy¬ 
brids,  etc. 


Climate 


[Light. 

I  Heat. 

I  Moisture. 
[Air. 


} Study  these  in 
relation  t  o 
p  1  a  n  t 
growth. 


(2)  The  Environment  of  the 
Plant. 


Soil 


Nature  and  functions. 


Origin. 


Properties _ < 


Classification  _ 


Temperature. 

Aeration. 

Moisture. 


Distinguish  be¬ 
tween  light 
and  heavy 
soils,  porous 
and  imper¬ 
vious  soils, 
soils  that 
bake  and 
those  which 
^  do  not,  etc. 

Main  classes, 
such  as  sand, 
clay,  loam, 
peat,  silt. 


/Tillage. 

Drainage. 

Irrigation. 


F 


Manage-  Enric  h  - 
^  ment.  i  ment. 


C 


arm 
ma  n- 
ures. 
o  m  - 
m  e  r- 
c  i  a  1 
f  e  rti- 
lizers. 


Impoverishment. 

C  r  o  p  p  i  11  g — rota¬ 
tion. 


'  In  this  syllabus  the  same  general  arrangement  of  topics  has  been  made  as  in 
the  higher  c.nirses  outlined  by  this  committee,  but  it  is  of  course  to  be  under¬ 
stood  that  the  treatment  of  these  topics  by  the  teacher  in  the  common  school 
should  be  brief,  simple,  and  elmientary. 
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(3)  Farm  Crops 


/Include  only  the  most  general  classes, such 
1  as  cereals,  grasses,  legumes,  tubers,  etc. 


Individual 
crops.  (Study 
one  or  more 
of  the  leading 
crops  of  the 
region. ) 


Name. 

Place  in  classification. 
Varieties. 


Culture  _ .  - 


Preparation  of  soil. 
Selection  of  seed. 
Testing  of  seed. 
Planting. 
Cultivating. 


Protection 
from  pests. 


Weeds. 

Diseases. 

Insects. 

Birds. 

Mammals. 


Harvesting. 

^Marketing. 


(4)  Fruits. 


( One  or  more  of  the  leading  fruits  of  the  region  should 
\  be  studied  in  the  same  manner  as  farm  crops. 


II.  ANIMAL  PRODUCTION. 


(Draft. 

Horses  _ .  Trotting. 

[Roadsters,  etc. 


(1) 


Domestic  Animals — 
Their  Types  and  ' 
Breeds. 


Cattle  - . . 


Dairy. 

Beef. 


Sheep  _ 


/Wool. 

/Mutton. 


Swine. 

Poultry. 

Bees. 


Bring  out  leading  charac¬ 
teristics  of  one  or  two 
'  leading  breeds  of  each 
type  represented  in  a 
given  region. 


Feeding  _ 


(2)  Care  and  Management  op 
Domestic  Animals. 


Hygiene 


'Only  the  most  general  statements 
regarding  the  food  require¬ 
ments  of  different  animals  and 
for  different  purposes,  and  ex¬ 
ercises  in  compounding  rations 
suitable  to  a  given  region. 

'Water  supply. 

Exercise. 

Shade. 

Condition  of  f  Comfort, 
inclosures  <  Ventilation, 
as  to —  [cleanliness. 


Preparation  and  care  of  product. 
Marketing  product. 


hi.  dairying. 


(1)  The  Dairy  Cow.  a 


Type, 


/A  more  detailed  study  of  the  dairy  type  than 
■/  was  given  under  animal  production. 


Feeding,  care,  and  management. 
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Coiupositiou. 


(How  determined. 
\ Relation  to  price. 


Handling 


Cleanliness. 


Straining. 

Aerating. 

Cooling. 


Stables. 

Cows. 

Attendants. 

Vessels. 


Relation  to  souring  or 
tainting  of  milk. 


(2)  Milk _ 


Uses 


{Putting  up  in 
cans  or  bottles. 
Marketing. 

For  conaensiiig. “nVhanling^ 

For  cheese  making. 


Creaming 


For  butter  mak¬ 
ing. 


Churning 


Salting. 

Coloring. 

Working*. 

Packing. 

.  [Marketing. 


{By  setting  in 
X)ans. 

By  use  of  sepa¬ 
rator. 

{Temperature. 
Kinds  of 
churns. 


TV.  RURAL  ENGINEERING. 


It  is  not  thought  that  the  pupils  in  a  rural  common  school  will  be  prepared  to 
study  the  problems  involved  in  rural  engineering  from  the  view  point  of  the 
engineer,  but  it  is  hoped  that  there  v/iil  be  some  opportunity  to  examine  the 
idaiis  and  structure  of  good  types  of  buildings,  fences,  roads,  etc.,  and  to  devote 
some  time  to  drawing  simple  plans  of  farms,  buildings,  and  other  works.  The 
importance  of  good  roads,  hygienic  water  sup])ly  and  sewage  disposal,  and  of 
caring  for  farm  machinery  should  be  emphasized. 


(1)  Farm  Pl.vns. 


f  Size  and  location  of  fields. 

Location  of  buildings,  fences,  drains,  and 
[  roads. 


Buildings 


{House. 

Barn. 

Outbuildings. 

Fences. 


(2)  Construction  of  Buildings  and 
Works. 


Water  system. 
Sewage  system. 
Roads. 


f  Only  in  regions  where 
Irrigating  sy stem  J  irrigation  is  prac- 
[  ticed. 


(3)  Farm  Machinery 


'Interesting  facts  regarding  the  develop¬ 
ment  of  farm  machinery  in  a  way  to 
encourage  the  more  general  use  of  im¬ 
proved  machinery. 

The  imxiortance  of  caring  for  and  repair¬ 
ing  farm  machinery. 
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V.  RUKAL  ECONOMICS. 


Most  of  the  topics  under  rural  economics  are  too  broad  to  be  included  in  a 
brief  course  in  agriculture,  or  too  complex  for  the  comprehension  of  common 
school  pupils.  It  is  thought,  however,  that  some  of  the  general  principles  of 
marketing  and  farm  accounts  might  be  taught  in  this  connection.  The  main 
factors  in  marketing  will  probably  be  best  considered  in  connection  with  the 
disposal  of  particular  products,  as  indicated  above  under  plant  production, 
animal  production,  and  dairying.  The  following  topics  are  appropriate  for  this 
course : 

(Preparation  for  market. 

Choice  of  market. 

Trausportatidu. 

Method  and  cost  of  sale. 


(2)  Farm  Accounts  . 


Feed  and  milk  records. 
Crop  records. 

Breeding  records. 

Inventories. 

^Bookkeeping. 


This  to  include  only  the  most 
general  suggestions  and  a  dis- 
>  cussion  of  the  importance  of 
keeping  full  and  accurate  rec¬ 
ords. 


ANNUAL  RI'POR'F  OF  FARMERS’  INSTFrUTIiS,  IDOL 


John  ITa.milton, 

Fanitcrs'  Iifstitiifc  ^Specialist,  Office  of  Experiment  stations. 


The  duties  of  the  farmers’  institute  specialist  during  the  3^ear  have 
been  those  of  organizing  the  Avork  of  the  office,  of  securing  informa¬ 
tion  as  to  the  condition  of  the  institute  AAmrk  in  the  United  States  and 
in  foreign  countries,  and  of  rendering  assistance  to  the  several  State 
directors  and  institute  lecturers  through  correspondence,  personal 
visits,  and  the  sending  out  of  agricultural  literature. 

A  complete  list  of  institute  lecturers  in  the  employ  of  the  State 
directors  Avas  secured  and  published  as  Circular  No.  51  of  this  Office, 
and  later  a  reAused  edition  of  this  circular  corrected  to  June  1,  1901, 
Avas  prepared  and  issued.  Copies  of  this  publication  Avere  sent  to  all 
of  the  directors  of  the  agricultural  experiment  stations  of  the  country 
AAnth  the  request  that  they  select  from  it  and  add  to  their  mailing  lists 
the  names  of  such  persons  as  are  not  already  receiAung  their  publica¬ 
tions.  This  request  Avas  quite  generally  complied  Avith  and  numerous 
expressions  of  appreciation  haA^e  come  from  the  lecturers  to  Avhom  the 
bulletins  liaA^e  been  sent.  A  similar  request  Avas  made  to  the  Division 
of  Publications  of  this  Department  Avith  equally  satisfactory  results. 

Copies  of  the  laAvs  enacted  by  the  several  States,  including  those  of 
the  ProAunce  of  Ontario,  Canada,  relating  to  farmers’  institutes  were 
collected  and  published  as  Bulletin  No.  135  of  this  Office.  Full  sta¬ 
tistical  reports  Avere  sent  in  b}^  the  directors  of  institutes  giving  the 
condition  of  the  Avork  in  the  seA^eral  States  and  Territories.  These 
reports  Avere  collated  and  presented  in  a  report  by  the  institute  spe¬ 
cialist  to  the  Director  of  the  Office  of  Experiment  Stations  and  j^rinted 
in  the  annual  report  of  the  Office  for  1903. 

Acting  upon  a  suggestion  made  by  Mr.  AV.  L.  Amoss,  director  of 
farmers’  institutes  of  Maryland,  a  room  Avas  secured  and  fitted  up 
in  the  Agricultural  Building  at  the  St.  Louis  Exposition  for  use 
as  a  headquarters  for  farmers’  institute  Avorkers.  Through  the  cour¬ 
tesy  of  the  chief  in  charge  of  the  agricultural  exhibit,  room  N,  in 
the  gallery  of  that  building,  Avas  assigned  for  this  purpose,  and  a 
custodian  provided  by  the  exposition  authorities  Avas  placed  in  charge. 
A  card  register  Avas  provided  for  the  enrollment  of  institute  visitors, 
and  a  question  box  AAntli  suitable  cards  upon  AA"hich  to  Avrite  the 
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queries  was  placed  in  the  room  for  the  use  of  any  who  may  desire 
information  respecting  the  institute  vrork  or  tiiat  of  the  National 
Department  of  Agriculture.  The  cards  are  intended  to  be  taken 
from  the  box  from  time  to  time  and  forwarded  to  the  office  in  Affish- 
ington  for  rephc 

Arrangements  have  been  completed  with  a  number  of  scientific 
experts  for  the  preparation  of  sets  of  photographs  of  40  or  50  to 
each  set  from  which  to  prepare  lantern  slides  illustrative  of  important 
agricultural  subjects.  Each  set  of  photographs  is  to  be  accompanied 
b}"  a  syllabus  containing  explanations  of  each  slide  and  provided 
with  full  references  to  the  literature  of  the  subject.  The  author  of 
each  illustrated  lecture  has  been  requested  to  add  an  appendix  to  his 
syllabus  in  which  there  will  be  given  such  statistical  data  relating 
to  the  subject  as  may  be  useful,  the  purpose  being  to  distribute  the 
syllabi  among  members  of  the  audience  who  may  be  specially  inter¬ 
ested,  to  be  kept  for  future  reference. 

Correspondence  has  been  opened  with  the  representatives  of  foreign 
nations  for  the  purpose  of  securing  information  respecting  the 
methods  in  use  in  the  older  countries  for  the  development  of  their 
agriculture.  Data  have  also  been  received  from  the  principal  steam 
railway  systems  of  the  United  States  and  Canada  showing  the 
extent  to  which  they  have  cooperated  in  the  farmers’  institute  work 
and  in  advancing  the  interests  of  agricultural  people  in  the  sections 
through  which  they  run. 

The  institute  specialist  has  visited  during  the  year  23  States 
and  1  Territory  for  the  purpose  of  attending  conventions  of  agri¬ 
cultural  representatives  and  has  delivered  before  these  conventions 
29  addresses.  He  has  been  unable  to  attend  all  of  the  meetings 
for  which  invitations  have  been  received,  ovdng  to  conflicting  dates 
and  to  the  necessity  for  giving  attention  to  correspondence  and  to 
the  other  duties  of  the  office. 

The  year  has  been  largely  devoted  to  becoming  acquainted  vvdth 
tlie  conditions  that  exist  in  institute  affairs  throughout  the  country 
and  to  the  study  of  these  conditions,  with  a  view  to  the  solution  of 
some  of  the  problems  that  confront  institute  wmrkers  in  the  several 
States. 


HATIOEAL  MEETma  OE  INSTITUTE  WOEKEES. 

The  annual  meeting  of  the  American  Association  of  Farmers’ 
Institute  Workers,  which  usually  occurs  in  the  early  part  of  the 
season,  was  deferred  this  year  until  the  autumn.  The  meeting  was 
held  at  St.  Louis,  October  18-20.  One  hundred  persons  registered 
as  delegates,  representing  24  States  and  1  Territory,  together  with 
the  District  of  Columbia  and  three  Provinces  of  Canada.  The  pro- 
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ceedings  were  stenograpliically  reported  and  Avill  be  printed  as  a 
bnlletin  of  this  Department. 

The  programme  contined  the  speakers  chiefly  to  the  disenssion  of 
methods  in  institute  work,  to  the  purposes  of  the  institute,  and  to  its 
relation  to  other  educational  institutions. 

The  impressions  left  by  the  meeting,  in  comparing  it  with  those 
of  several  years  ago,  are  a  realization  of  the  great  progress  that  has 
been  made  in  institute  efliciency  in  all  of  the  States,  and  of  assurance 
that  much  of  this  progress  is  due  to  the  personal  acquaintance  and 
exchange  of  views  among  institute  workers,  made  possible  b}^  the 
organization  of  the  American  Farmers’  Institute  Association.  In 
discussing  the  future  the  conviction  was  general  that  the  educational 
feature  of  the  wmrk  should  be  magnified,  that  more  should  be  done 
hy  the  institute  for  the  boys  and  girls  out  upon  the  farms,  and  for  the 
development  of  the  woman’s  institute  idea. 

A  striking  demonstration  of  wdiat  the  institutes  have  accomplished 
was  furnished  in  a  statement  respecting  the  work  in  Ontario,  Canada, 
where  the  entire  agriculture  of  the  province  has  been  revolutionized 
within  a  fev;  years  through  institute  instrunientality.  A  prominent 
representative  of  the  province  declared  that  the  institute  was  the 
potent  influence  that  had  put  life  into  Canadian  agriculture,  and  as 
evidence  of  this  the  production  and  value  of  beef,  bacon,  and  cheese 
had  been  raised  in  the  past  eight  years  in  the  Province  of  Ontario 
fi'om  $31,000,000  to  '$65,500,000,  mainly  through  the  information 
imparted  at  the  farmers’  institutes,  which  last  year  held  833  meetings, 
reaching  110,000  men  and  10,000  women. 

The  following  officers  were  elected  for  the  ensuing  year:  Presi¬ 
dent,  J.  C.  Hardy,  of  Agricultural  College,  Miss. ;  vice-presi¬ 
dent,  E.  A.  Burnett,  of  lincoln,  Nebr. ;  secretary-treasurer,  G.  C. 
Creelnian,  of  Guelph,  Ontario;  executive  convmittee,  the  president 
and  the  secretary-treasurer,  ex  officio ;  J.  G .  Lee,  of  Baton  Pouge,  La, ; 
F,  H.  Hall,  of  Aurora,  Ill. ;  L.  A.  Clinton,  of  Storrs,  Conn. 

PROGRESS  OE  THE  HiTSTITlJTES. 

The  progress  of  the  farmers’  institute  work  throughout  the  country 
during  the  past  year  was  fully  equal  to  that  of  the  year  which  ended 
June  30,  1903.  The  reports  of  the  State  directors  show  that,  while 
there  has  been  an  apparent  falling  off  in  the  attendance,  there  has  nev¬ 
ertheless  been  an  increase  in  the  number  of  institutes  held,  the  amount 
of  money  appropriated,  and  in  the  number  of  teachers  u])on  the  State 
lecture  force.  The  decrease  in  the  number  of  persons  reported  in 
attendance  may  be  accounted  for  partly  by  the  unusual  severity  of 
the  past  winter  and  partly  by  the  general  adoption  by  the  State 


620 


REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


directors  of  the  new  method  of  estimating  attendance  recommended 
by  the  American  Association  of  Farmers’  Institute  Workers. 

Institutes  were  held  in  46  States  and  Territories,  with  a  total 
reported  attendance  of  841,698,  as  against  904,654  in  1903.  The  num¬ 
ber  of  institutes  was  3,306,  an  increase  of  127  over  the  previous  year. 
The  total  number  of  sessions,  which  is  the  proper  unit  of  estima¬ 
tion,  was  10,622.  This  is  1,062  more  than  Avere  reported  for  1903. 
Comparison  of  the  aggregates  in  the  reports  of  the  tAvo  years  does 
not  shoAv  the  true  situation,  from  the  fact  that  in  1903  some  States 
reported  the  number  of  sessions  that  made  no  report  in  1904,  and  like- 
Avise  in  1904  States  reported  that  had  not  sent  in  any  report  in  1903. 
A  comparison  of  the  data  furnislied  by  the  States  reporting  for  both 
years  shoAvs  that  in  1903  these  States  held  9,316  sessions  of  institutes, 
and  that  in  1904  they  held  9,235  sessions,  a  loss  in  1904  in  the  States 
compared  of  81  sessions. 

There  seems  to  be  a  disposition  to  increase  the  number  of  one-day 
institutes  and  to  correspondingly  decrease  the  number  of  tAvo-day 
meetings.  The  reports  shoAV  that  1,755  one-day  meetings  Avere  held 
during  the  year,  1,476  tAvo-day,  and  75  three-day  meetings.  Com¬ 
paring  these  figures  Avitli  those  reported  for  the  previous  year  there 
is  shoAvn  a  reduction  of  165  in  the  number  of  tAvo-day  institutes  and 
a  gain  of  396  in  the  one-day  meetings. 

The  appropriations  for  institute  purposes  amounted  last  year  to 
$210,611.03,  of  Avhich  $203,066.56  Avas  expended.  The  State  gov¬ 
ernments  appropriated  from  their  treasuries  $201,216.12  for  insti¬ 
tute  })urposes,  and  the  agricultural  colleges  and  agricultural  ex¬ 
periment  stations,  together  Avith  private  indiAdduals,  contributed 
$11,394.91.  The  appropriations  for  the  coming  year,  so  far  as 
leported,  amount  to  $223,164.  If  the  States  not  reporting  contribute 
the  same  amount  as  they  gave  last  year  the  sum  available  for  institute 
purposes  for  the  coming  season  Avill  aggregate  $230,489.71. 

The  amount  actually  available  for  institute  Avork  is  considerably 
larger  than  these  figures  shoAv,  for  the  salaries  of  the  directors  in  26 
States  are  not  included,  neither  do  they  embrace,  except  in  a  feAA^ 
States,  the  cost  of  printing  the  329,200  reports  of  institute  proceed¬ 
ings,  Avhich  Avas  the  number  published  and  distributed  last  year.  A 
conservative  estimate  of  the  amount  that  Avill  be  avuiilable  for  in¬ 
stitute  purposes  next  year,  embracing  Avith  the  money  appropriated 
the  tAvo  items  just  referred  to,  will  reach  in  all  probability  $340,000. 

There  is  also  a  groAving  appreciation  of  the  A^alue  of  the  instruc¬ 
tion  that  is  being  giA’en  by  the  institute  lecturers,  and  a  firmer  belief 
in  the  practicability  of  the  methods  that  the  institutes  have  adopted 
for  coiiA^eying  information  to  farmers.  This  is  evidenced  by  the 
demands  that  come  to  the  State  directors  for  a  much  larger  number 
.of  meetings  than  they  are  able  to  supply.  The  effort  to  meet  this 
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demand  no  doubt  accouids  for  the  increased  niim])er  of  one-day  in¬ 
stitutes  reported  for  the  past  year. 

The  expansion  of  the  ^vork,  so  far  as  increasing  the  number  of  da^^s 
of  institutes  is  concerned,  M’ill  be  very  little,  if  any,  greater  than  as 
additional  funds  are  provided  for  institute  support.  The  reports  for 
the  year  ended  June  30,  1901,  show  that  tlie  institutes  are  costing  an 
average  of  about  $42  per  day.  This  sum  provides  for  the  salaries 
and  traveling  expenses  of  the  lecturers;  the  heating,  lighting,  janitor 
services,  and  rent  of  halls;  the  cost  of  printing,  advertising,  and 
postage,  together  with  such  other  minor  incidental  expenses  as  are 
connected  with  the  holding  of  institute  meetings.  This  average  is 
probabh^  as  low  as  will  be  possible,  for  in  arriving  at  it  States  are 
included  in  which  the  lecture  service  is  gratuitous  so  far  as  the 
salaries  of  the  lecturers  are  concerned,  and  in  which  also  the  local 
committees  provide  for  the  hall  rent  and  meet  all  other  local  expenses. 

In  making  up  the  blank  form  for  sending  out  to  State  directors 
for  information  respecting  their  work  a  number  of  questions  were 
asked  relating  more  particularly  to  the  “  methods  ”  pursued  in  the 
different  States  in  conducting  the  institutes.  To  some  of  the  queries 
almost  all  of  the  directors  replied,  Avhile  to  others  comparatively  few 
gave  any  information.  The  replies  are  of  interest  as  showing  what 
is  being  done  and  how  many  States  are  pursuing  the  same  or  similar 
methods. 

The  responses  show  that  there  have  been  no  changes  in  the  State 
laws  in  any  of  the  States  during  the  year.  Nine  hundred  and  fifty- 
three  lecturers  were  reported  as  being  on  the  State  institute  force. 
Of  this  number  361  are  members  of  the  faculties  of  the  agricultural 
colleges  or  of  the  agricultural  experiment  station  staffs,  who  con¬ 
tributed  during  the  year  2,131  days  of  their  time  to  giving  institute 
instruction. 

In  order  to  ascertain  the  extent  to  vdiich  “  local  lecturers  ”  are 
being  employed  in  the  institutes  the  following  query  was  sent  out: 
“How  many  local  speakers  addressed  your  institutes?”  Forty  re¬ 
plies  were  received.  Five  directors  stated  that  none  had  been  em¬ 
ployed,  7  were  unable  to  give  the  number,  and  28  States  reported 
an  aggregate  of  3,331  local  lecturers,  being  an  average  of  119  to  each 
State.  Of  the  28  States  using  local  instructors  5  had  in  their  employ 
2,551,  leaving  780  lecturers  for  the  other  23  States. 

There  were  41  replies  to  the  query,  “  IVhat  compensation  do  you 
allow  your  State  lecturers?  ”  Thirteen  States  replied  that  the  lec¬ 
turers  are  supplied  by  the  agricultural  colleges  and  experiment  sta¬ 
tions  with  no  compensation  except  that  which  they  receive  from  the 
colleges  and  stations  for  salaries  as  teachers  in  college  or  station  work. 
F our  States  pay  ex])enses  only ;  one  allows  a  compensation  of  from 
$2  to  $4  per  day  and  expenses;  two  pay  $4  and  expenses;  six  pay 
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$3  to  $5  per  day  and  expenses;  one,  $3  to  $8  per  day  and  expenses;, 
six,  $5  and  expenses;  one,  $5  to  $8  and  expenses;  one,  $10  and 
expenses;  one,  $20  per  week  and  expenses;  one,  $15  to  $25  per  week 
and  expenses;  one,  $10  to  $50  per  week  and  expenses;  one,  $25  to 
$35  and  expenses;  one,  $25  to  $50  and  expenses,  and  one  $200  per 
month. 

To  the  question  “  Hoav  many  lecturers  do  you  supply  to  each  insti¬ 
tute?  ”  3-1:  replied.  One,  that  he  furnished  1  lecturer;  eight,  2  lec¬ 
turers;  five,  3  lecturers;  one,  4  lecturers;  one,  5  lecturers;  five,  2  to 
3  lecturers;  one,  1  to  4  lecturers;  two,  2  to  4  lecturers;  two,  3  to  4 
lecturers;  one,  1  to  5  lecturers;  one,  2  to  5  lecturers;  two,  3  to  5  lec¬ 
turers;  one,  4  to  5  lecturers;  one,  1  to  G  lecturers;  one,  2  to  G  lec¬ 
turers  ;  one,  3  to  G  lecturers. 

To  the  question  “  What  proportion  of  the  time  of  the  institute  is 
given  to  the  State  lecturers?  ”  29  replies  were  received.  Nine  gave 
all  the  time  to  the  State  lecturers;  5,  one-half  of  the  time;  1,  one- 
third  of  the  time;  3,  two-thirds  of  the  time,  and  11  gave  three- 
fourths  of  the  time.. 

In  reply  to  the  question  ^'Was  any  special  topic  assigned  to  be 
discussed  in  each  institute  last  season?/’  12  replied  that  such  topics 
had  been  assigned  and  were  discussed. 

In  reply  to  the  question  Do  you  hold  wmmen’s  institutes?  ”  11 
replied  “  yes  ”  and  31  “  no.” 

To  the  query  “  Do  you  have  exhibits  of  agricultural  implements 
and  products  at  your  institutes  ?  ”  9  replied  that  they  have  such  ex¬ 
hibits,  20  that  they  have  them  occasionally,  and  13  not  at  all. 

Four  States  held  institutes  for  boys,  one  holding  2  meetings,  one 
holding  30  meetings,  and  one  holding  72  meetings.  One  State  di¬ 
rector  reports  that  he  has  his  institute  lecturers  visit  the-  public 
schools  in  the  locality  wdiere  an  institute  is  held  and  deliver  ad¬ 
dresses  to  the  children  on  agricultural  topics. 

To  the  question  ‘‘Do  you  have  count}^  institute  organizations?” 
44  replies  Avere  received.  Seventeen  answered  “  yes,”  21  “  no,”  and 
5,  “  a  few.”  One  reported  that  his  State  had  formed  senatorial  dis¬ 
trict  instead  of  county  organizations. 

Thirteen  directors  w  ho  replied  to  the  question,  “  Yfhat  is  the 
best  form  of  local  or  county  institute  organization?  ”  agreed  that 
some  form  of  local  organization  wms  necessar^^ — either  farm  clubs, 
count}"  committees,  or  incorporated  county  institutes. 

Out  of  the  46  States  and  Territories  reporting  “  sources  of  in¬ 
come  ”  for  institute  purposes  it  appears  that  the  institutes  in  23 
States  are  provided  for  by  appropriations  made  by  the  State  gov¬ 
ernments,  10  are  sustained  by  local  subscriptions  or  from  agricul¬ 
tural  college  and  experiment  station  funds,  and  8  receive  appropria- 
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tions  from  both  the  State  and  the  agriciiltnral  college  and  experiment 
station.  An  examination  of  the  reports  from  all  of  the  States  and 
Territories  shows  that  the  3,o0()  institutes  held  last  year  cost  $(>1.42 
per  institute,  and  that  the  10,()22  sessions  cost  an  average  of  $18.91 
per  session.  There  were  4,843  da^-s  of  institutes  in  all.  The  reports 
which  arc  comparal)le  show  that  the  institutes  cost  $41.93  per  day. 
Twenty-nine  States  and  Territories  report  329,200  copies  of  their 
institute  proceedings  as  having  been  published  and  distributed  dur¬ 
ing  the  year. 

Forty-four  directors  replied  to  the  question  “  By  vrhom  are  the 
dates,  places,  and  progranmies  of  your  institutes  arranged?  ”  In  24 
States  the  State  directors  complete  all  of  the  arrangements  and  in 
10  the  work  is  by  joint  conference  between  the  State  directors  and 
the  local  committees.  In  4  States  the  arrangements  are  by  the  local 
officers,  and  in  G  by  committees  of  the  agricultural  colleges  and  ex¬ 
periment  stations  or  by  special  institute  boards. 

To  the  question  Do  you  hold  a  round-up  institute?  ”  IG  reported 
that  they  do,  2G  that  they  do  not.  Fourteen  of  the  IG  reporting 
gave  the  number  of  sessions  at  the  round-up  institutes  as  102,  and 
13  that  reported  attendance  gave  it  at  12,298. 

Twenty-two  States  reporting  upon  “  Xew  features  of  their  work 
introduced  during  the  year  ”  make  the  following  replies :  Have  in¬ 
troduced  shorter  talks;  more  discussion;  the  practical  advantages 
of  centralized  schools;  discussion  of  industries  of  importance  to 
each  localit}";  organized  institutes  in  circuits;  have  provided  for 
road  lectures  and  road  demonstration  work;  open  air  or  basket  in¬ 
stitutes;  special  children’s  sessions;  normal  institute  meetings  for 
the  instruction  of  lecturers;  corn  contests  for  boys  under  18;  forest 
management;  correspondence  and  reading  courses;  have  united 
all  agricultural  societies  of  the  State  in  institute  work;  introduced 
lad}'  speakers;  sent  out  demonstration  car  or  traveling  institute; 
organized  a  woman’s  department  of  farmers’  institutes;  introduced 
demonstrations  in  cooking  and  food  preparation;  taken  u])  indus¬ 
trial  vrork  for  girls  through  the  medium  of  women’s  clubs;  have 
institute  lecturers  visit  the  public  schools  and  give  addresses  upon 
agricultural  topics. 

NEEDS  OE  TKS  INSTITUTES. 

As  a  result  of  personal  observation  and  of  information  received 
from  other  sources,  there  seem  to  be  at  least  three  directions  in  which 
improvement  of  the  institutes  is  greatly  needed.  There  is  need  (1) 
for  better  organization  of  the  work  in  the  several  States,  (2)  for  more 
money  for  institute  ])urposes,  and  (3)  for  an  increased  number  of 
efficient  workers.  There  are  also  minor  embarrassments  that  retard 
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the  Yv’ork,  due  to  local  conditions  peculiar  to  each  State,  but  in  most 
instances  these  Yrould  be  readily  overcome  if  the  three  great  needs 
referred  to  v^ere  adequatel}^  met. 

If  the  farmers’  institutes  of  any  State  are  to  become  efficient  fea¬ 
tures  of  its  educational  s^^stem,  the  first  qualit}^  that  they  must  possess 
is  that  of  permanenc}^  They  ought  to  be  so  organized  as  not  to  be 
dependent  for  their  existence  or  efficienc}*  upon  the  capability  or  life 
of  a  single  individual.  The  organization  and  government  should  be 
upon  lines  similar  to  the  organization  and  government  of  other  public 
institutions  that  hai’e  lived  and  prospered  notwithstanding  the 
vicissitudes  of  time  and  the  loss  of  leaders.  It  must  be  an  organiza¬ 
tion  vdth  its  purposes  recorded  and  the  means  for  the  accomplish¬ 
ment  of  these  purposes  clearly  and  definitely  known,  not  in  a  general 
v’ay  and  by  one  man  only,  but  in  detail  and  by  many. 

The  form  most  approved  is  that  of  a  strong,  local,  permanent  organ¬ 
ization  in  every  institute  district,  v  ith  fully  and  clearly  defined  duties 
and  powers,  the  whole  system  to  be  subject  to  the  oversight  and 
limited  control  of  a  central  State  authority  whose  duties  and  powers 
are  prescribed  by  lav\ 

An  examination  of  the  lav^s  controlling  institutes  in  the  several 
States,  and  of  the  practice  in  States  in  which  no  legislation  has  yet 
been  had,  shoAvs  how  far  short  most  have  come  of  this  ideal.  This 
condition  is  explained  and  excused  b}^  the  fact  that,  so  long  as  the 
institutes  ^vere  in  their  formative  and  experimental  stage  and  their 
value  not  generally  known,  it  Avas  important  and  unavoidable  that 
a  variety  of  methods  should  be  tried  in  order  to  discover  whether  they 
had  any  right  to  exist.  But  noAV  that  their  usefulness  is  conceded 
and  their  perpetuity  and  development  are  desired,  the  question  of 
form  of  organization  best  adapted  for  carrying  out  their  purposes 
becomes  of  great  importance  and  ought  to  be  seriously  considered  by 
those  haAnng  the  institutes  in  charge. 

The  second  great  general  need  of  the  institute  movement  is  more 
money  Avith  Avliich  to  carry  on  the  Avork. 

Iveference  has  already  been  made  to  the  expansion  of  this  moA^ement, 
and  to  the  fact  that  this  is  limited  by  the  money  at  the  disposal  of 
the  directors.  The  need,  lioweA^er,  for  additional  money  is  felt  in 
some  of  the  States  much  more  than  in  others.  In  eight  States  and 
Territories  no  appropriation  is  made  by  the  legislatures  for  institute 
purposes,  and  the  Avork  is  dependent  for  support  upon  the  amount 
contributed  by  the  agricultural  colleges  or  experiment  stations,  sup¬ 
plemented  by  individual  subscriptions.  In  nine  other  States  and 
Territories  the  appropriations  by  the  legislatures  Avere  $1,000  or 
less,  and  in  eight  other  States  the  appropriations  by  the  legislatures 
Avere  from  $1,200  to  $2,000  per  3^ear.  The  tAventy-fiA'e  States  and 
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Territories  just  referred  to  have  a  total  population  of  25,000,000, 
of  whom  10,000,000  are  engaged  in  agriculture.  These  States  ap- 
proj)riated  last  year  altogether  only  $20,o-14  for  farmers’  institutes, 
which  is  less  than  two  mills  to  each  rural  inhabitant  per  year,  ydiile 
a  single  other  State,  with  an  agricultural  population  of  onh^  a  little 
more  than  1,000,000  (1,0T7,()()1) ,  appropriated  $21,500  for  the  same 
period.  It  is  manifest  that  before  the  institutes  in  these  twent3^-tiye 
States  can  be  extended  or  greatly  improved  their  legislatures  Avill 
have  to  grant  them  increased  support. 

One  of  the  first  duties  of  the  institute  workers,  therefore,  in  these 
States,  as  well  as  in  others  in  which  inadequate  appropriations  are 
made  for  institute  support,  is  to  see  that  the  subject  is  brought  to 
the  attention  of  the  lawmaking  bodies  in  such  a  way  as  to  secure  a 
proper  recognition  for  this  work. 

The  third  important  general  need  of  the  institutes  is  an  adequate 
supply  of  competent  lecturers.  Most  of  the  teachers  ought  to  be 
acquainted  with  the  science  as  well  as  with  the  practice  of  agricul¬ 
ture.  The  agricultural  colleges  can  not,  under  present  conditions, 
meet  the  demand  for  trained  institute  lecturers,  and  special  means 
must  therefore  be  employed  to  discover  other  men  and  women  and 
give  tliem  the  training  and  information  Avhich  they  need  to  equip 
them  for  lecture  work. 

NORMAL  SCHOOLS  FOR  INSTITUTE  WORKERS. 

Each  }^ear  makes  more  apparent  the  need  of  some  system  for  in¬ 
structing  the  institute  workers.  Agricultural  science  is  advancing 
so  rapidly  that  unless  those  vvdio  are  to  giA^e  instruction  in  agricul¬ 
ture  at  the  institutes  de^mte  a  considerable  part  of  their  time  to 
study  and  reading  the}^  will  soon  become  unfit  for  their  Avork  as 
instructors.  The  men  Avhose  professional  duties  require  them  to 
keep  abreast  of  scientific  research,  such  as  the  members  of  the  agri- 
cultural  faculties  in  the  land-grant  colleges  and  those  Avho  are  on 
the  agricultural  experiment  station  staffs,  are  special!}^  Avell  situated 
in  this  respect  and  have  less  need  for  meeting  as  normal  scholars  in 
agricultural  studA";  but  the  lecturer  out  of  college  and  not  identified 
with  the  experiment  station  Avork  is  liable  to  fall  behind  in  his 
knowledge  of  the  neAv  dist’OA^eries  that  are  continualh"  being  made, 
and  unless  he  has  some  proper  opportunity  for  becoming  informed 
will  soon  cease  to  be  a  competent  or  safe  teacher. 

Thus  far  the  State  directors  of  institutes  liaA^e  depended  upon  the 
agricultural  colleges  and  experiment  stations  for  their  suppl}^  of 
scientific  teachers,  and  upon  practical  farmers  for  the  discussion  of 
methods  in  farm  management.  The  Avork,  hoAveA'er,  has  expanded  so 
H.  Doc.  421,  58-3- 
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rapidly  as  to  make  it  impossible  for  the  colleges  to  supply  the  -number 
of  men  required,  and  accordingly  some  of  the  States  are  making  an 
effort  to  increase  the  efficiency  of  their  lay  institute  workers  by  bring- 
ing  them  together  as  a  normal  class  for  purposes  of  histruction,  the 
sessions  continuing  from  one  to  two  weeks.  Such  a  class  of  institute 
Ayorkers  was  held  last  year  in  Xew  York — one  week  at  the  Geneya 
Agricultural  Experiment  Station  and  one  at  the  Cornell  Uniyersity. 
Other  States  are  planning  for  the  establishing  of  similar  classes. 

The  fact  is  now  recognized  that  bulletins  or  printed  documents 
sent  out  to  the  lecturers,  although  they  are  helpful,  can  not  take  the 
place  of  systematic  instruction  giyen  through  oral  teaching.  It  is 
possible  by  means  of  capable  teachers  to  treat  of  methods  and  pre¬ 
sent  what  is  known  upon  a  particular  subject  in  a  way  much  more 
eli'ectiye  than  can  be  accomplished  by  the  use  of  the  j^rinted  page. 
The  Hying  teacher  has  opportunity  to  accompany  the  facts  that  he 
presents  with  illustrations  and  explanations  that  fix  them  in  the 
minds  of  his  hearers  and  enable  them  to  more  clearly  comprehend  the 
truths  taught,  so  that  they  in  turn  will  be  better  able  to  impart  them 
to  others. 

Precisely  how  this  normal  instruction  ought  to  be  giyen  and  what 
form  of  organization  will  best  serye  the  purpose  are  not  yet  clear. 
Experiments  made  thus  far  bring  out  seyeral  practical  difficulties  in 
the  way  of  organizing  normal  schools  for  institute  instruction  by 
any  single  State. 

The  first  is  that  the  institute  lecture  force  in  most  of  the  States  is 
comparatiyely  small.  Because  of  this  and  by  reason  of  the  limited 
number  of  instructors  ayailable  at  any  one  institution,  it  is  almost 
impossible  to  so  diyide  the  lecture  force  into  classes  of  sufficient  num¬ 
ber  that  the  instruction  giyen  may  be  suited  to  the  peculiar  needs  of 
the  seyeral  lecturers  in  the  line  of  their  specialties.  Unless  this  can 
be  done  each  student  is  obliged  to  attend  all  of  the  lectures,  whether 
or  not  the  subject  is  one  upon  which  he  desires  information,  and  thus 
during  the  entire  course  he  may  haye  but  one  or  two  lectures  on  liis 
specialty. 

The  second  difficulty  is  that  the  agricultural  colleges  and  experi¬ 
ment  stations  are  not  as^  yet  sufficiently  equipped  in  their  teaching 
force  of  experts  to  do  more  than  coyer  a  quite  limited  range  of  topics. 
Some  institutions  make  a  specialty  of  a  single  phase  of  agriculture, 
as  animal  husbandry,  forestry,  irrigation,  plant  breeding,  soil  physics, 
or  other  branch  of  agriculture,  and  are  not  prepared  to  giye  instruc¬ 
tion  in  the  particular  subjects  which  the  institute  lecturer  desires  to 
teach. 

The  third  difficult}^  is  that  no  one  institution  can  afford  to  giye  the 
use  of  its  teaching  force  for  the  length  of  time  needed  to  make  a  course 
effectiye,  A  four  or  six  weeks’  term  is  an  impossibility  for  any  agri- 
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cultural  colleg’G  or  experiiueut  station,  and  yet  this  is  not  too  long  for 
a  class,  of  institute  lecturers  to  devote  to  the  study  of  their  several 
specialties.  One  week  is  about  as  much  as  aii}^  institution  can  con¬ 
tribute  annually  outside  of  its  regular  work,  and  this  is  too  short  a 
2)eriod  for  the  proper  treatment  of  the  subjects  that  need  to  be 
considered. 

For  the  present,  and  until  tlie  colleges  have  l)een  greatly  strength¬ 
ened  and  until  the  institute  force  has  been  greath"  enlarged,  it  would 
seem  to  be  necessary  for  several  States  to  unite  in  a  normal  school  to 
be  held  at  different  institutions  each  year,  to  be  equipped  with  a  teach¬ 
ing  force  contributed  by  each.  This  would  overcome  the  difficulties 
mentioned  and  make  it  possible  to  classify  the  students  and  thus 
enable  them  to  devote  their  time  to  subjects  that  more  nearly  relate 
to  their  several  specialties.  No  one  institution  would  be  seriously 
embarrassed  by  the  loss  of  the  number  of  its  teaching  force  which  it 
would  be  called  upon  to  furnish.  The  additional  number  of  subjects 
that  could  be  offered  in  such  a  school  would  give  character  to  the 
meeting  and  beget  enthusiasm  in  teachers  and  scholars  that  would 
do  much  to  popularize  it  and  give  it  standing  among  educational 
institutions. 

An  essential  feature  of  a  school  that  is  to  train  institute  lecturers 
is  that  it  shall  be  in  contact  with  field  demonstrations  or  experiments 
in  agriculture  that  are  being  conducted  along  scientific  lines.  By 
changing  the  location  of  the  normal  school  each  j^ear  to  a  different 
institution  the  students  would  have  the  advantage  of  contact  with  a 
wide  range  of  experiment  work  and  thus  be  far  better  equipped  for 
giving  instruction  than  would  be  possible  if  they  had  only  visited  a 
single  institution.  The  expenses  of  the  students  would  be  but  slightly 
increased  over  that  required  to  attend  a  State  school,  and  the  ac¬ 
quaintance  with  fellow-workers  and  college  experts  thus  formed 
would  be  much  more  extended  and  be  of  lasting  benefit.  States 
might  be  grouped  whose  agricultural  interests  are  most  similar,  as, 
for  instance.  New  York,  New  Jersejq  Pennsylvania,  Delaware,  IMary- 
land,  and  Ohio.  These  six  States  represent  an  aggregate  institute 
force  of  22G  lecturers.  Thirfy-three  of  these  lecturers  are  connected 
with  the  experiment  stations  of  their  several  States  or  with  the  fac¬ 
ulties  of  their  agricultural  colleges,  leaving  193  who  would  be  likely 
to  be  in  attendance  at  a  school  formed  b}^  the  union  of  the  six  States 
designated. 

It  is  reasonable  to  expect  that  others  also,  knowing  of  the  normal 
school  of  instruction  provided  and  of  its  high  character,  would  be 
attracted  in  perhaps  considerable  numbers  and  thus  add  to  the  classes 
that  would  annually  assemble. 

Suitable  courses  of  study  for  such  a  school  could  be  prepared  by  the 
deans  of  the  agricultural  faculties  of  the  several  colleges  and  by  the 
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directors  of  the  experiment  stations  of  the  States  interested,  assisted 
by  the  State  directors  of  institutes  for  these  States.  These  repre-j 
sentatives  could  also  select  the  teaching  force  or  faculty  of  the  normal 
school  each  year  and  make  requests  to  the  respective  institutions  for 
the  assignment  of  the  persons  selected,  each  institution  to  be  expected 
to  meet  at  least  partially  the  expenses  of  its  representatives  and 
instructors.  A  moderate  matriculation  fee  could  be  charged  to  stu-' 
dents;  that  would  provide  a  fund  for  such  incidental  expenses  as  it 
might  be  found  necessary  to  incur.  The  courses  of  study  should  be 
constructed  to  require  at  least  hvo  terms  for  completion,  and  a  certifi¬ 
cate  might  be  given  to  those  vdio  satisfactorily^  complete  any  one  or 
more  of  the  courses  offered.  A  portion  of  each  day  during  the  course 
ought  to  be  devoted  to  practicum  work.  The  inauguration  of  such 
a  movement  could  quite  appropriately  be  committed  to  the  Associa¬ 
tion  of  Colleges  and  Experiment  Stations,  and  the  plan  be  submitted 
to  the  American  Association  of  Farmers’  Institute  lYorkers  for 
approval. 

DEPAETME2^T  AID  TO  IMSTITUTES. 

The  National  Govermnent,  by  establishing  the  office  of  farmers’ 
institute  specialist  in  the  Department  of  Agriculture,  has  recognized 
the  fact  that  the  States  have  need  of  assistance  in  their  institute  work, 
and  that  the  Government  is  under  obligation  to  furnish  at  least  some 
aid  in  this  direction.  How  far  it  should  go  in  supplying  assistance, 
and  tlie  exact  form  which  the  assistance  should  assume,  have  not  yet 
been  determined. 

As  has  been  stated,  this  Department  has  collected  information 
respecting  the  institute  system  as  it  is  conducted  in  the  various  States 
and  Territories ;  has  secured  and  had  printed  the  names  and  addresses 
of  the  State  directors  of  institutes  and  of  the  institute  lecturers;  has 
compiled  and  published  the  laws  governing  institutes  in  the  States 
and  Territories;  has  visited,  through  its  institute  specialist,  a  large 
number  of  the  States  in  order  that  personal  insj^ection  of  their  sys¬ 
tems  might  be  made;  has  opened  correspondence  with  agricultural 
experts  in  foreign  countries  with  a  vieAv  of  becoming  acquainted  with 
their  systems;  has  collected  data  showing  the  condition  of  the  insti¬ 
tutes  throughout  the  United  States  and  Canada ;  has  had  experts  at 
work  in  the  preparation  of  illustrative  material  for  the  use  of  the 
lecturers,  and  has  made  an  effort  to  secure  additional  appropriation 
from  Congress  for  the  extension  of  the  institute  Avork;  has  sent  out 
publications  to  institute  teachers,  and  has  also  interested  in  this  the 
experiment  stations  of  the  country;  has  j^repared  and  published 
reports  on  the  institute  Avork;  in  short,  has  discoA^ered  the  situation 
in  institute  affairs,  and  from  the  information  that  has  been  secured 
is  noAV  ready  to  act  under  standingly  in  an  effort  to  be  of  Avider  service. 
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The  Depfirtmoiit  has  discovered  that  the  paramount  needs  are  for 
better  organization  of  the  work  in  the  several  States;  for  more  money 
for  institute  support,  or  what  is  tlie  ecpiivalent,  for  more  institutes, 
and  that  there  should  be  some  way  discovered  for  increasing  the  lec¬ 
ture  force  by  providing  for  the  discovery  and  educating  of  capable 
men  and  women  to  take  up  this  woiT. 

AVhat  can  the  Department  now  do  other  than  that  Avhich  it  has 
already  accomplished?  It  can  continue  to  collect  statistics  year  after 
year.  It  can  continue  to  send  out  its  2:)ublications  to  institute  lec¬ 
turers,  and  to  urge  the  experiment  stations  to  join  in  this  service. 
It  can  corres2:»ond  with  institute  peo2:»le  and  give  advice  in  institute 
affairs.  The  sj^ecialist  can  continue  to  attend  a  limited  number  of 
meetings  of  farmers  and  deliver  addresses.  The  De2)artment  can 
continue  to  keej)  advised  with  regard  to  work  similar  to  ours  as  con¬ 
ducted  by  foreign  countries.  It  can  follow  this  routine  for  years  to 
come  and  be  of  service  to  the  agriculture  of  the  countiw,  and  it  can 
do  ’this  with  its  ^iresent  force  of  an  institute  S2:)ecialist  and  a  stenog- 
rajjher. 

Inqiortant  as  this  vrork  is,  it  has  not  been  regarded  as  being  the 
end,  but  rather  as  2ire2)aring  the  way  for  undertaking  the  much  larger 
and  more  im|Dortant  work  that  lies  ahead. 

Last  3"ear,  in  re|)ly  to  the  query  as  to  Avhat  the  Department  can  do 
to  assist  in  making  the  State  institute  work  more  effective,  IG  direct¬ 
ors  out  of  a  total  of  23  re|:)lied,  asking  for  a  sipiply  of  comiietent 
teachers.  If  the  judgment  of  these  directors,  each  of  vdiom  has 
made  careful  study  of  the  institute  question,  is  correct,  then  we 
have  a  s^ihere  of  work  opened  u^)  that  as  yet  has  been  ^practically  un¬ 
touched  by  this  Dei^artment  and  in  which  there  is  room  for  the  utmost 
that  the  Department  can  do  for  all  time  to  come. 

A  corjis  of  field  men  in  institute  work  is  now  a  necessity  if  the  De- 
i^artment  is  to  take  its  ^3 rosier  place  in  the  school  of  agricultural 
instruction  which  the  institute  re|3resents.  The  establishing  of  such 
a  cor23S  of  agricultural  workers,  vhose  entire  time  could  be  devoted 
to  institute  work,  would  not  only  meet  the  demands  of  the  States  for 
assistance,  but  would  also  bring  the  De^oartment  in  a  personal  and 
helr3ful  way  into  direct  contact  with  agricultural  23eo23le  all  over  the 
country  and  increase  its  value  to  farming  23eo23le  many-fold. 

This  De23artment  has  a  large  number  of  agricultural  exjoerts  in  its 
em23loy.  A  letter  recently  sent  out  to  the  chiefs  of  the  several 
bureaus  and  divisions  of  the  De23artment,  calling  attention  to  the  need 
for  assistance  in  the  institute  field,  and  requesting  the  names  and 
addresses  of  those  who  could  at  times  be  S23ared  for  this  work  re¬ 
vealed  the  fact  that  almost  all  are  so  occipDied  with  their  regadar 
duties  as  to  be  practically  unavailable  for  institute  service.  It  is 
clear,  therefore,  that  if  assistance  of  the  kind  desired  by  the  State 
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directors  is  to  be  furnished  und  at  times  when  needed,  men  will  have^ 
to  be  secured  who  will  be  free  from  other  duties  and  who  can  be  sent 
out  whenever  and  wherever  their  services  may  be  required. 

There  is  special  reason  for  the  organization  of  such  a  body  of  men 
in  the  fact  that  it  is  clear  there  is  needed  a  more  effective  means  for 
tlie  dissemination  of  the  agricultural  information  which  the  Depart¬ 
ment  is  securing. 

Agricultural  literature  is  being  issued  annually  by  the  Department 
by  millions  of  copies,  notwithstanding  which  millions  of  farmers  are 
uninformed  and  are  never  reached.  Since  1888  this  Department  has 
had  prepared  5,771  separate  publications  relating  to  agriculture, 
most  of  them  of  great  value  to  farmers.  Of  these  there  were  printed 
and  distributed  during  that  period  82,735,580  copies.  Tests  made  in 
farmers’  institute  meetings  reveal  the  fact  that  very  many  farmers 
do  not  read  these  publications  in  such  a  way  as  to  be  able  to  avail 
themselves  of  the  information  which  they  contain,  or  even  to  become 
aware  of  the  scope  of  the  work  which  the  Department  has  iindertaken 
for  the  benefit  of  agriculture  or  of  the  great  value  of  the  discoveries 
which  it  has  made.  The  gTeat  need  now  is  not  for  more  literature 
so  much  as  for  men  to  take  the  information  that  exists  and  dissemi¬ 
nate  it  among  farmers — for  the  living  teacher. 

A  well-equipped  lecture  force  would  call  attention  to  Avhat  is  being 
done  in  the  interests  of  agriculture  throughout  the  world,  and  par¬ 
ticularly  would  keep  farmers  informed  as  to  the  latest  and  most 
practical  truths  which  this  Department  and  the  agricultural  experi¬ 
ment  stations  are  demonstrating  to  be  of  value.  They  could  lecture 
before  farmers’  institutes,  granges,  farm  clubs,  agricultural  societies, 
farm  associations,  and  kindred  organizations,  and  in  the  intervals 
between  the  meetings  go  out  upon  the  farms  and  into  the  creameries 
and  factories  and  demonstrate  in  a  practical  way  that  Avliich  they 
teach  in  the  institute  .meetings  or  lecture  halls.  The  fact  that  almost 
evein^  European  country  employs  a  force  of  men  who  give  instruction 
in  agriculture  in  their  public  scliools  and  lecture  before  societies  of 
farmers  upon  agricultural  topics  is  ample  proof,  if  aiw  were  needed, 
of  the  ATilue,  importance,  and  practicability  of  this  kind  of  work. 

THE  STATE  EEPOETS. 

In  endeavoring  to  shoAV  the  condition  of  the  institute  work  in  the 
seA’-eral  States  it  has  seemed  best  to  adhere  to  the  method  of  reporting 
each  State  or  Territory  separately,  giving  somewhat  in  detail  the 
character  of  its  institute  organization,  the  Avork  done  during  the 
3mar,  and  calling  attention  to  such  special  features  as  seem  to  distin¬ 
guish  its  institutes  from  those  in  other  States. 

The  reports  are  Avorthy  of  careful  study  and  comparison  by  insti¬ 
tute  AYorkers.  They  shoAV  hoAV  diverse  are  the  methods  pursued  and 
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how  the  cost  of  conducting’  the  Institutes  in  different  States  varies 
between  wide  extremes.  Tliere  is  unquestionably  need  for  the  serious 
consideration  and  discussion  of  the  institute  pi’oblem,  that  there  may 
be  a  general  agieement  as  to  what  its  organization  and  equipment 
should  be  in  order  to  most  economically  and  efficiently  fulfill  its 
mission. 

FARMERS’  INSTITUTES  IN  THE  SEVERAL  STATES  ANR  TERRI¬ 
TORIES. 

ALABAMA. 

Population,  1,S2S,G07.  Total  number  of  homes,  374,705.  Number  of  farm 
homes,  217,401.  Per  cent  of  farm  homes,  58.  Approximate  population  in  farm 
homes,  1,000,044. 

Director  of  institutes. — C.  A.  Cary,  Veterinarian  Alabama  Polytechnic  Insti¬ 
tute  and  Agricultural  Experiment  Station,  Auburn. 

•  The  farmers’  institute  work  in  Alabama  is  under  the  direction  of 
the  board  of  trustees  of  the  Alabama  Polytechnic  Institute  and  of  the 
agricultural  experiment  station.  There  is  no  State  law  regulating 
or  controlling  the  work.  Last  year  there  was  appropriated  by  the 
college  $600  for  institute  expenses.  Twenty-four  institutes  were  held, 
consisting  of  49  sessions,  vrith  a  total  attendance  of  3,639.  Aine  lec¬ 
turers  w’^ere  employed  by  the  State  director  for  institute  service. 

The  director  of  institutes  is  appointed  for  the  period  of  one  year  by 
the  board  of  trustees  of  the  Polytechnic  Institute  and  the  agricultural 
experiment  station.  Seven  members  of  the  college  and  station  staffs 
jiarticipatecl  in  the  institute  work.  There  are  no  permanent  local 
institute  organizations.  The  director  arranges  the  programmes,  at¬ 
tends  to  the  advertising,  and  fixes  the  dates  and  places  for  the  insti¬ 
tutes.  The  sum  of  $600  has  been  appropriated  for  institute  work 
for  the  season  ending  June  30,  1905. 

Xo  report  of  institute  proceedings  is  printed.  A  six  to  ten  day 
round-up  or  convention  of  institute  workers  is  held  annually  at  the 
college.  At  the  convention  last  year  there  were  130  persons  in  attend¬ 
ance.  Forty-two  lectures  5vere  delivered,  accompanied  by  10  demon¬ 
strations,  lasting  from  two  to  three  hours  each.  The  institute  meet¬ 
ings  are  not  limited  to  any  j^articular  season,  but  are  distributed 
throughout  the  year. 

ALABA^IA  INSTITUTES  FOR  COLORED  PEOPLE. 

Director  of  institutes. — G.  W.  Carver,  director  Department  of  Agriculture  and 
Experiment  Station,  Tuskegee  Normal  and  Industrial  Institute,  Tuskegee. 

Farmers’  institutes  for  colored  people  have  been  organized  under 
the  direction  of  the  Tuskegee  Xornial  and  Industrial  Institute.  The 
expenses  of  the  institutes  are  met  by  the  localities  in  which  they  are 
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held.  Meetings  are  advertised  by  circulars,  personal  letters,  and 
through  the  agency  of  the  various  pulpits  of  the  surrounding  country. 
The  formation  of  local  organizations  to  meet  once  each  month  is 
encouraged.  The  lecture  service  is  performed  chiefly  by  the  members 
of  the  teaching  force  of  the  Tuskegee  Normal  and  Industrial  Insti¬ 
tute.  One  hundred  and  thirtj^-nine  institute  meetings  were  held  last 
year,  with  an  average  attendance  of  65. 

ALASKA. 

I’opnlation,  03,592.  Total  nmnber  of  homes,  13,450.  Number  of  farm  homes, 
27.  Per  cent  of  farm  homes,  0.2.  Approximate  population  of  farm  homes,  127. 

Farmers’  institutes  have  not  yet  been  organized  in  Alaska,  but  Prof. 
C.  C.  Georgeson,  the  special  agent  in  charge  of  the  experiment  station 
at  Sitka,  as  he  idsits  the  various  districts  takes  advantage  of  the 
opportunity  to  give  advice  as  to  more  advanced  methods  that  might 
be  employed  in  improving  the  agriculture  of  the  several  localities. 

AKIZOHA. 

Population,  122,031.  Total  number  of  homes,  20,875.  Number  of  farm  homes, 
7,301.  Per  cent  of  farm  homes,  24.7.  Approximate  population  in  farm  hojnes, 
80,.3G2. 

Director  of  institutes. — R.  11.  Forbes,  Director  Agricultural  Experiment  Sta¬ 
tion,  Tucson. 

The  legislative  assembly  of  Arizona  in  1903  passed  an  act  providing 
for  “  the  establishment  of  farmers’  institutes  and  short  courses  of 
instruction  throughout  the  Territory.”  For  this  purpose  the  sum  of 
$2,700  Avas  appropriated.  The  laiv  places  the  control  of  the  insti¬ 
tutes  in  the  hands  of  the  board  of  regents  of  the  uniiTrsity.  The 
institute  ivork  for  the  past  year  consisted  of  three  iveeks  of  lectures 
at  Thatcher  Academy,  Thatcher,  Ariz.,  on  subjects  relating  to  soils, 
irrigation,  alkali,  pruning  of  fruit  trees,  plant  lice,  plant  diseases, 
dairying,  and  feeding.  The  lectures  ivere  by  2  members  of  the  sta¬ 
tion  staff,  aiTraging  2  hours  a  day  for  14  days  in  all.  There  Avas  an 
aA^erage  attendance  of  about  40  at  each  meeting. 

ARKANSAS. 

Population,  1,311,564.  Total  number  of  homes,  265,238.  Number  of  farm 
homes,  176,017.  Per  cent  of  farm  homes)  66.4.  Approximate  population  in  farm 
homes,  870,878. 

Arkansas  has  no  farmers’  institute  legislation.  An  attempt  Avas 
made  at  the  last  session  of  the  legislature  to  secure  an  appropriation 
for  institute  purposes.  The  bill,  hoAA^ever,  failed  by  a  very  narrow 
margin.  The  effort  to  secure  an  appropriation  Avill  be  reneAved  at  the 
coming  session  of  the  legislature. 


farmers’  institutes. 


633 


CALIFORNIA. 

Popnlation,  1,485,053.  Total  luiinber  of  homes,  341,781.  Number  of  farm 
homes,  71,110.  Per  cent  of  farm  homes,  20.8.  Approximate  population  in  farm 
l.tomes,  308,801. 

Superintendent  of  institutes. — E.  J.  Wickson,  Professor  of  Agricultural  Prac¬ 
tice,  University  of  California,  Berkeley. 

The  institute  work  in  California  is  under  the  general  direction  of 
the  superintendent  of  farmers’  institutes,  assisted  by  two  conductors, 
one  having  the  central  and  northern  portions  of  the  State  and  the 
other  having  charge  of  the  institute  work  in  the  southern  section. 

The  legislature  of  1903  authorized  the  board  of  regents  of  the  Uni¬ 
versity  of  California  to  hold  farmers’  institutes  under  such  rules  and 
regulations  as  they  may  deem  proper  and  at  such  times  and  places  as 
they  may  direct.  The  law  directs  that  the  “  course  of  instruction  at 
such  institutes  shall  be  so  arranged  as  to  present  to  those  in  attend¬ 
ance  the  results  of  the  most  recent  investigations  in  theoretical  and 
practical  agriculture.”  The  sum  of  $12,000  was  appropriated  for 
institute  Avork  for  the  next  tAvo  fiscal  years. 

During  the  last  year  institutes  Avere  held  in  41  out  of  the  57 
counties.  OAving  to  local  climatic  conditions  and  corresponding 
leisure  seasons  in  A^arious  parts  of  the  State,  institutes  are  held  every 
inontli  in  the  year.  There  Avere  113  institutes  in  all,  composed  of 
880  sessions.  The  total  attendance  Avas  43,680.  The  cost  of  the 
•institutes  for  the  year  Avas  $7,234.  The  uniA^ersity  contributed  $1,234 
of  this  amount,  and  $6,000  Avas  receiA^ed  from  the  State  appropria¬ 
tion.  TAveh^e  thousand  fiA^e  hundred  copies  of  the  proceedings  were 
printed  and  distributed  to  persons  on  the  regular  mailing  list  of 
the  agricultural  experiment  station.  There  Avere  25  lecturers  em¬ 
ployed  by  the  State  director,  10  of  whom  vrere  members  of  the 
agricultural  college  and  experiment  station  staffs.  The  college  and 
station  contributed  340  days  of  lecture  serAuce.  The  arranging  of 
dates,  places,  and  the  preparation  of  programmes  for  institutes  arc 
in  the  hands  of  the  superintendent. 

The  superintendent  pro  Andes  two  lecturers  for  each  one- day  insti¬ 
tute  and  three  lecturers  for  each  institute  continued  tAvo  daA^s  or 
more.  There  are  no  special  or  permanent  local  organizations  in  the 
seA’eral  counties,  but  a  local  committee  appointed  b}^  the  last  insti¬ 
tute  takes  charge,  under  the  general  direction  of  the  State  superin¬ 
tendent,  of  the  Avork  of  preparation  for  future  meetings.  Corre¬ 
spondence  courses  in  agricultural  science  in  its  various  branches  haA^e 
been  added  to  the  institute  activities,  and  the  superintendent  reports 
that  these  courses  are  being  Avell  received, 
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I*o])iilatiGn.  530,760.  Total  number  of  homes,  127,4.59.  Number  of  farm 
homes,  24,745.  I’er  cent  of  farm  homes,  19.4.  Approximate  population  in 
farm  homes,  104,701. 

Director  of  institutes. — A.  M.  IIa\Yley,  Secretary  State  Board  of  Agriculture, 
Fort  Collins. 

There  are  no  specific  lattes  in  this  State  in  regard  to  fanners’  in¬ 
stitutes.  The  onty  laiv  that  relates  to  them  is  the  one  in  regard  to  the 
duties  of  the  State  board  of  agriculture  ivliere  under  the  “  duties  of 
secretary  ”  the  act  directs  that  ‘‘  he  shall  encourage  the  formation  of 
agricultural  societies  throughout  the  State.”  The  funds  with  y.diich 
to  cai-ry  on  the  work  have  been  contributed  by  the  State  agricultural 
college.  The  total  expenses  last  year  were  $517.  Fifteen  institutes 
were  held,  made  up  of  3G  sessions,  and  the  total  attendance  was  1,660. 
The  lecture  force  was  provided  from  the  staffs  of  the  agricultural 
college  and  experiment  station.  Twelve  persons  ivere  sent  out  on 
this  sendee,  CGntributing,  in  the  aggregate,  48  days  of  time.  There 
has  been  no  arrangement  made  for  the  publication  of  the  proceedings. 

CONNECTICUT. 

Population,  908,420.  Total  number  of  homes,  203,424.  Number  of  farm 
homes,  20,009.  Per  cent  of  farm  homes,  13.1.  Approximate  population  in 
farm  homes,  119,003. 

Superintendents  of  institutes. — James  F.  Brown,  Secreta.ry  State  Board  of 
Argiculture,  North  Stonington ;  J.  B.  Noble,  Secretary  Connecticut  Dairymen’s 
Association,  Hartford ;  II.  C.  C.  jMiles,  Secretary  Connecticut  Bornological  Soci¬ 
ety,  Milford. 

Connecticut  has  no  special  law  regulating  the  holding  of  farmers’ 
institutes.  The  State  board  of  agriculture,  the  Connecticut  Dairy¬ 
men’s  Association,  and  the  Pomological  Society  are  each  carrying  on 
institute  work  in  the  State.  These  different  organizations  receive 
monei^  from  the  State  for  the  benefit  of  agriculture  in  general;  the 
Dairymen’s  Association  for  the  dairy  interests,  the  Pomological 
Society  ^for  the  interests'  of  fruit  growing.  The  methods  used  by 
these  different  organizations  in  carrjdng  on  their  work  and  dissemi¬ 
nating  information  are  entirely  in  their  own  discretion.  Each  has  an 
institute  committee  appointed  to  have  charge  of  the  institute  work. 
The  board  of  agriculture  requires  that  localities  apjilying  for  insti¬ 
tutes  shall  “  furnish  a  suitable  hall,  provide  local  transportation  for 
speakers  and  idsitors,  music,  if  desired,  and  entertain  by  collation  or 
otherwise  unless  there  are  convenient  hotel  accommodations.”  The 
board  pays  for  printing,  traveling  expenses,  and  services  of  speakers. 

During  the  past  year  there  has  been  cooperation  betv/een  the  three 
societies  and  the  institutes  were  held  in  common,  instead  of  separately 
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as  lioreloforc.  A  general  roiind-np  or  annual  meeting  of  the  insti¬ 
tute  workers  is  lieltl  each  year,  lasting  from  two  to  three  cla3^s. 

Eighteen  institutes  were  liehl  during  the  3'ear,  made  up  of  3G  ses¬ 
sions,  and  attended  by  about  2,500  persons.  Tlu're  are  29  lecturers 
upon  the  institute  force  of  tlie  State.  Twelve  of  these  were  furnished, 
b}"  the  State  agricultural  college.  The  total  expense  of  the  institutes 
for  the  j^ast  3^ear  is  given  at  about  $200.  Iteports  of  the  proceed¬ 
ings  of  the  institutes  are  published.  There  are  no  specific  local  organ¬ 
izations  for  conducting  institutes,  but  the  superintendents  depend 
upon  the  local  granges  and  farm  clubs  for  cooperation. 

DEL.  A  WARS. 

Population,  184,735.  Total  number  of  homes,  39,44G.  Number  of  farm  homes, 
0,G77.  Per  cent  of  farm  homes,  24.5.  Approximate  population  in  farm  homes, 
45,2G0. 

Director  of  institutes. — Wesley  Webb,  Dover. 

Tlie  legislature  of  the  State  of  Delaware  in  1903  amended  the  law 
respecting  farmers’  institutes,  which  formerly  permitted  a  separate 
institute  director  for  each  of  the  three  counties,  1)3"  providing  that 
the  State  board  of  agriculture  ma3"  appoint  a  director  of  farmers’ 
institutes  for  the  State  to  cooperate  with  the  farmers’  institutes  of  the 
several  counties.”  The  sum  of  $000  is  annuall3"  appropriated  for 
institute  purposes  and  is  ap])ortioned  equally  among  the  three  coun¬ 
ties.  The  salaiw  of  the  superintendent  is  provided  for  outside  of  this 
amount.  The  law  provides  that  the  failure  of  aiw  count3"  to  hold  an 
institute  in  any  3Tar  shall  forfeit  its  appropriation.  The  objects  of 
the  institutes,  as  declared  b3"  the  law,  shall  be  “  the  discussion,  orally 
or  1)3"  written  essa3"s  or  papers,  of  agricultural  and  kindred  questions 
and  for  the  dissemination  of  agricultural  knowledge  among  the  farm¬ 
ers  of  the  State.” 

Eighteen  institutes  were  held  during  the  past  season,  made  up  of 
42  sessions  and  attended  b3"  3,430  persons.  Fourteen  lecturers  were 
on  the  State  force.  Tavo  of  these  Avere  furnished  b3"  the  agricultural 
college  and  the  experiment  station,  contributing  IS  da3"s  of  time  to  the 
institute  Avork.  The  total  expense  amounted  to  $750.  The  director 
of  institutes  is  also  secretaiyv"  of  the  State  board  of  agriculture. 

Local  institute  organizations  are  provided  for  b3"  an  act  of  the  leg¬ 
islature,  Avhich  requires  that  there  shall  be  a  president,  Auce-president, 
secretaiw,  treasurer,  and  an  executwe  committee  for  each  county  or¬ 
ganization,  and  that  these  officers  shall  recewe  no  compensation  and 
are  to  hold  their  office  for  one  3"ear.  The  superintendent  states  that 
it  is  expected  that  the  next  legislature  Avill  authorize  the  printing  of 
5,000  copies  of  the  report  of  the  State  board  of  agriculture,  and  that 
this  report  Avill  include  the  proceedings  of  the  farmers’  institutes. 
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FLORIDA. 

Population,  528,542.  Total  number  of  homes,  117,001.  Number  of  farm 
homes,  40,905.  Per  cent  of  farm  homes,  85.  Approximate  population  in  farm 
homes,  184,989. 

Director  of  institutes. — C.  M.  Conner,  Professor  of  Agriculture,  University  of 
Florida,  Lake  City. 

Authority  to  hold  farmers’  institutes  is  committed  by  the  State  to 
the  board  of  trustees  of  the  Florida  Agricultural  College  and  the 
agricultural  experiment  station.  The  appropriation  to  these  institu¬ 
tions  contains  the  following  clause:  “  For  holding  farmers’  institutes, 
$2,500.”  The  superintendent  is  appointed  by  the  board  of  trustees 
of  the  college  and  station,  to  whom,  in  connection  with  the  president 
of  tlie  college,  has  been  delegated  the  power  to  make  rules  for  the 
liolding  of  institute  meetings  and  to  expend  the  money  appropriated 
for  institute  purposes.  Last  year  15  institutes  were  held,  consisting 
of  32  sessions.  Sixteen  hundred  and  five  persons  were  in  attendance. 
Nineteen  instructors  are  upon  the  lecture  staff,  2  of  whom  are  con¬ 
nected  with  the  agricultural  college.  The  total  cost  of  the  institutes 
was  $1,240. 

The  local  organizations  consist  of  a  chairman  in  each  county  ap¬ 
pointed  by  the  superintendent  of  institutes,  with  authority  to  make 
all  necessary  local  arrangements  for  institute  meetings.  Three  thou¬ 
sand  copies  of  reports  of  the  proceedings  were  distributed  last  year. 
The  superintendent,  in  addition  to  his  duties  as  director  of  farmers’ 
institutes,  is  also  professor  of  agriculture  in  the  agricultural  college 
of  Florida.  The  dates  and  places  for  all  institutes  are  arranged  by 
the  superintendent,  and  notices  of  meetings  are  published  from  three 
to  four  weeks  in  advance. 

GEORGIA. 

Population,  2,210,331.  Total  number  of  homes,  455,557.  Number  of  farm 
homes,  221,395.  Per  cent  of  farm  homes,  48.G.  Approximate  population  in  farm 
homes,  1,077,138. 

Director  of  institutes. — 11.  G.  White,  President  State  College  of  Agriculture 
and  Mechanic  Arts,  Athens ;  Harvie  Jordan,  Assistant  Director  of  Institutes, 
Monticello. 

There  is  no  law  in  this  State  providing  for  the  holding  of  farmers’ 
institutes.  The  v/ork  has  been  conducted  by  the  college  of  agricul¬ 
ture  of  the  State  University,  and  the  money  needed  for  carrying  on 
the  work  has  been  appropriated  by  the  trustees  of  that  university. 
The  general  direction  of  the  work  is  in  the  hands  of  the  president  of 
tlie  agricultural  college,  aided  by  a  field  assistant,  Mr.  Harvie  Jordan, 
of  ISIonticello.  One  thousand  dollars  was  set  aside  by  the  trustees  of 
the  university  for  bearing  the  expenses  of  institutes  for  the  past  year. 
Thirty-four  institutes  were  held,  consisting  of  68  sessions,  attended 
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b}"  a])oiit  7,000  persons.  Fourteen  lecturers  were  upon  the  State 
force,  8  of  whom  were  representatives  of  the  faculty  of  the  agricul¬ 
tural  college  and  of  the  station  staff.  These  two  institutions  con¬ 
tributed  thirty-seven  da^^s  of  time. 

Xo  institutes  had  been  held  in  Georgia  for  several  years  until  in 
1903.  During  the  past  year  an  institute  has  been  organized  in  each 
senatorial  district,  having  local  officers  in  each  county  eniliraced  in  the 
district.  Each  locality  is  expected  to  secure  a  suitable  hall  for  meet¬ 
ing  without  charge  to  the  State  superintendent,  and  to  provide  all 
of  the  local  accommodations  needed  for  successfully  conducting  the 
meeting.  The  State  supplies  from  two  to  three  lecturers  to  each  insti¬ 
tute  wliose  expenses  are  paid  out  of  the  agricultural  college  funds. 
The  dates,  places,  and  programmes  for  the  institutes  have  thus  far 
been  arranged  by  the  director,  and  the  meetings  are  advertised  at 
least  two  weeks  in  advance  by  means  of  the  county  press.  Tv/o 
thousand  copies  of  reports  of  the  institutes  were  printed  and  dis¬ 
tributed  during  the  year.  A  round-up  meeting  of  institute  workers, 
consisting  of  three  sessions,  was  held,  having  an  attendance  of  200 
persons. 

HAWAII. 

Population,  154,001.  Total  niiinber  of  homes,  30,922.  Number  of  farm 
homes,  1,409.  Per  cent  of  farm  hoines,  3.8.  Approximate  population  in  farm 
homes,  5,852. 

President  of  in.stitutes. — Jared  G.  Smith,  Special  Agent  in  Charge  of  the 
Agricultural  Experiment  Station,  Honolulu. 

There  are  no  laivs  in  force  in  this  Territoiy  relating  to  farmers’ 
institutes.  A  farmers’  institute  society  was  organized  in  1902  and 
quarterly  meetings  have  been  held  regularly  since.  Xo  funds  have  as 
yet  been  appropriated  by  the  local  legislature  for  assisting  in  insti¬ 
tute  ivork.  Four  institutes  were  held  during  the  past  season,  consist¬ 
ing  of  8  sessions,  with  an  attendance  of  200.  The  cost  of  these  meet¬ 
ings  was  $30.25.  All  of  the  meetings  ivere  conducted  by  members  of 
the  experiment  station  staff.  A  report  of  the  proceedings  has  been 
made  and  1,000  copies  distributed.  The  arranging  of  dates,  places, 
and  programmes  is  left  entirely  to  the  president  of  the  institute 
society.  The  money  for  institute  purposes  has  been  secured  through 
private  subscription, 

IDAHO. 

Population,  101,772.  Total  number  of  homes,  37,491.  Number  of  farm  homes, 
17,153.  I’er  cent  of  farm  homes,  45.8.  Approximate  population  in  farm  homes, 
74,091. 

Superintendent  of  institutes. — ll.  T.  French,  Director  Agricultural  Experiment 
Station,  Moscow. 

The  legislature  of  1903  appropriated  $2,000  for  institute  work  in 
Idaho  for  two  years.  The  control  of  the  institutes  and  the  expendi- 
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lure  of  the  money  are  intrusted  to  the  board  of  re^rents  of  the  colleo’e 
of  agriculture  of  the  Unirersit}^  of  Idaho.  Seventeen  institutes  were 
held  during  the  year,  nivade  up  of  T-1  sessions.  Thirty-one  hundred 
persons  were  in  attendance.  There  are  11  lecturers  upon  the  State 
force,  5  of  whom  are  members  of  the  agricultural  college  and  experi¬ 
ment  station  stall's,  who  were  present  at  all  of  the  institutes  and  con¬ 
tributed  sixty-five  days  of  time.  Three  women's  meetings  are 
reported,  which  v^ere  well  attended  and  excited  unusual  interest. 
The  dates,  places,  and  programmes  are  all  arranged  b}"  the  superin¬ 
tendent  of  institutes,  and  announcements  of  the  dates,  places,  and 
speakers  are  made  from  four  to  eight  weeks  in  advance  of  the  meet- 
iugs.  Brief  reports  of  the  discussions  are  prepared  b}^  the  secretary, 
published,  and  sent  to  the  regular  mailing  list  of  the  experiment  sta¬ 
tion  and  to  all  of  the  institute  workers  in  the  United  States. 

I'he  form  of  local  organization  consists  of  an  institute  committee 
in  each  locality,  which  serves  until  another  institute  is  held,  and  then 
it  is  either  reappointed  or  a  new  one  elected.  The  committee  is 
organized  by  the  election  of  a  chairman  at  the  institute  meeting  and 
the  appointment  of  a  secretary,  together  with  such  special  committees 
as  are  needed. 


ILLINOIS. 

Population,  4,821,-550.  Total  number  of  homes,  1,036,158.  Number  of  farm 
homes,  262,388.  Per  cent  of  farm  homes,  25.3.  Approximate  population  in 
farm  homes,  1,219,852. 

Superintendent  of  institutes. — Frank  H.  Hall,  Aurora. 

The  Illinois  Farmers’  Institute  is  organized  under  a  special  act  of 
the  legislature  and  is  a  public  corporation  of  the  State.  ‘‘  It  consists 
of  three  delegates  from  each  county  of  the  State,  elected  annually  at 
the  farmers’  institutes  of  the  county,”  and  is  managed  by  a  board  of 
trustees  “  consisting  of  the  State  superintendent  of  public  instruc¬ 
tion,  the  i^rofessor  of  agriculture  of  the  University  of  Illinois,  the 
president  of  the  State  board  of  agriculture,  the  president  of  the  State 
Horticultural  Society,  the  president  of  the  State  Dairymen’s  Associa¬ 
tion,  and  one  member  from  each  Congressional  district  of  the  State 
to  be  selected  by  the  delegates  from  the  district  present  at  the  annual 
meeting.”  The  officers  of  this  board  of  directors  are  “  a  president, 
vice-president,  secretary,  treasurer,  a  State  superintendent  of  farm¬ 
ers’  institutes,  and  such  other  officers  or  agents  as  may  be  deemed 
proper  for  organizing  and  conducting  the  work  of  the  organization, 
all  of  whom  shall  hold  their  office  for  one  year,  unless  removed  sooner 
by  the  board,  and  shall  perform  such  duties  as  may  be  required  of 
them  by  the  rules  of  the  board.” 
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Article  5  of  the  act  prescril)es  the  duties  of  the  State  superintend- 
ent  of  institutes  : 

Section-  1.  The  Stale  superintendent  of  institutes  shall  have  general  super¬ 
vision  of  institute  work  in  the  State  under  the  direction  of  the  hoard  of  direct¬ 
ors  and  of  the  executive  coinniittee. 

Sec.  2.  He  shall  make  recommendations  as  to  lines  of  work  which  he  believes 
will  prove  profitable  for  the  ensuing  year,  together  with  general  plans  for  their 
execution  and  estimates  of  expenses.  He  shall  make  such  other  recommenda¬ 
tions  to  the  hoard  of  directors  as  he  may  deem  for  the  best  interest  of  the 
institute  work. 

Sec.  3.  He  shall  visit  the  county  institute  and  district  conferences  when 
invited  to  do  so  by  the  county  institute  ofiicers  or  directors,  or  when  in  his 
judgment  the  institute  work  demands  such  visit. 

Sec.  4.  He  shall  have  charge  of  the  publication  of  the  annual  report  and  shall 
insert  therein  such  matters  as  \till  advance  the  agricultural  interests  of  the 
State,  under  the  direction  of  the  executive  committee. 

Sec.  5.  He  shall  be  librarian  of  the  farmers’  institute  free  libraries,  and  shall 
submit  to  the  board  of  directors  or  to  the  executive  committee,  for  appi'oval, 
lists  of  books  which  he  deems  ought  to  be  purchased  for  the  use  of  the  libraries 
when  such  are  needed. 

Sec.  G.  He  shall  make  a  detailed  annual  report  in  writing  to  the  board  of 
directors,  at  the  last  meeting  of  the  old  board,  of  his  acts  and  doings  during 
the  year,  together  with  a  general  summary  of  the  institute  work  of  the  State  for 
the  year.  He  shall  also  make  such  otlier  reports  during  the  year  as  the  board 
of  directors  or  executive  committee  may  require. 

One  liiinclred  and  five  institute  meetings  were  held  last  j^ear,  G3 
being  two  days  and  42  being  three  or  more  days.  Tliere  were  GOO 
sessions.  Eighty-two  speakers  are  listed  on  the  lecture  force,  17  of 
AYhom  are  members  of  the  agricultural  college  and  exjieriment  station 
staffs.  The  total  attendance  is  given  by  the  sip^erintendent  as  84,681. 
An  institute  was  held  in  every  county  in  the  State.  The  total  cost 
amounted  to  $18,173.  The  local  organizations  in  the  several  counties 
elect  their  own  officers  and  formulate  their  OAvn  rules.  They  are  per¬ 
mitted  to  select  their  own  speakers  and  to  choose  such  topics  for 
discussion  as  they  believe  will  be  of  interest  to  their  respective  locali¬ 
ties. 

Each  county  farm^ers’  institute  is  entitled  to  the  sum  of  $75  per 
annum  on  condition  that*  such  institute  shall  file  with  the  secretary 
of  the  Illinois  Earmers’  Institute  a  sworn  statement  which  shall  show 
that  the  said  county  farmers’  institute  has  held  one  or  more  duly 
advertised  sessions  annualh\  of  not  less  than  txvo  days  each,  at  some 
easily  accessible  location.”  This  statement  shall  also  include  “  an 
itemized  exhibit  of  the  expenses  of  the  meeting  with  receipted  vouch¬ 
ers  therefor,  a  cop}"  of  its  printed  programme,  and  the  printed  proceed¬ 
ings  showing  the  title  and  author  of  the  papers  read  and  by  whom 
discussed,  place  or  places  of  meeting  with  average  daily  attendance, 
and  such  other  information  as  may  be  called  for  by  the  Illinois 
Farmers’  Institute  and  necessary  to  .successfully  assist  this  work.” 
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The  Illinois  Farmers’  Institute  is  authorized  to  award  one  free 
scholarship  in  the  college  of  agriculture,  good  for  two  years,  for  each 
county  in  the  State,  and  one  for  each  Congressional  district  of  Chi¬ 
cago.  The  awards  are  made  on  the  recommendation  of  the  farmers’ 
institute  director  for  each  Congressional  district. 

Free  circulating  libraries  are  distributed  among  the  several  county 
institutes.  Fifty-one  of  these  libraries  have  been  equipped  and  sent 
out,  each  containing  about  50  volumes.  A  round-up  meeting  of  the 
institute  workers  was  held  during  the  year,  lasting  through  nine  ses¬ 
sions,  and  having  an  attendance  of  about  1,000  persons.  The  super¬ 
intendent  reports  as  a  new  feature  of  their  vrork  the  providing  of 
corn-growing  contests  for  bo3"S  under  18  j^ears  of  age.  Eight  thou¬ 
sand  entered  the  contest  during  the  past  j^ear.  The  teaching  of  agri¬ 
culture  in  the  public  schools  and  the  consolidation  of  rural  schools 
have  been  made  special  features  and  were  discussed  at  ever}^  institute 
held  throughout  the  State. 

The  Illinois  Farmers’  Institute  is  required  to  make  an  annual  report 
to  the  governor  of  its  transactions,  which  report  shall  include  papers 
pertaining  to  its  work  and  addresses  made  at  the  annual  meeting  of 
the  organization.  Twenty  thousand  copies  of  this  report  are  required 
to  be  printed  each  j^ear,  one-half  for  the  use  of  the  Illinois  Farmers’ 
Institute  and  the  remainder  for  the  secretary  of  State  for  distribution 
through  the  members  of  the  general  assembly. 

INDIANA. 

Population,  2,51G,462.  Total  number  of  homes,  571,513.  Number  of  farm 
homes,  221,451.  Per  cent  of  farm  homes,  38.7.  Approximate  population  in 
farm  homes,  973,870. 

Superintendent  of  institutes. — W.  C.  Latta,  Professor  of  Agriculture,  Purdue 
T'liiversity,  Lafayette. 

The  laivs  of  the  State  of  Indiana  require — ■ 

The  committee  of  experimental  agriculture  and  horticulture  of  the  board  of 
trustees,  together  with  the  faculty  of  the  school  of  agriculture  of  Purdue  Uni¬ 
versity,  to  appoint  before  November  1  of  each  year  suitable  persons  to  hold 
county  institutes  in  the  several  counties  of  the  State  between  the  1st  day  of 
November  and  the  1st  day  of  x\pril  each  year,  for  the  purpose  of  giving  to  farm¬ 
ers  and  others  interested  therein  instruction  in  agriculture,  horticulture,  agri¬ 
cultural  chemistry,  and  economic  entomologjx 

Section  2  of  the  act  provides  that — 

such  institutes  shall  be  held  at  such  times  and  places  as  said  committee  and 
faculty  may  determine  and* under  such  rules,  regulations,  and  methods  of  in¬ 
struction  as  they  may  prescribe:  Provided,  hoivever,  That  such  institutes  shall 
be  so  conducted  as  to  give  to  those  attending  results  of  the  latest  investigations 
in  theoretical  and  practical  agriculture  and  horticulture. 

Ten  thousand  dollars  per  annum  has  been  appropriated  for  bear¬ 
ing  the  expenses  of  the  lecturers  and  paying  such  items  as  may  be 
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necessary  for  the  2)roper  coiKliict  of  the  work.  The  director  of  insti¬ 
tutes  is  ap])oiiited  by  the  trustees  of  Purdue  Universit}^,  the  present 
officer  being-  the  professor  of  agriculture  in  the  university  and  advis¬ 
ory  agriculturist  of  the  experiment  station. 

During  the  year  1T5  institutes  were  held,  1G5  of  which  were  two- 
day  meetings.  The  total  number  of  sessions  was  832  and  the  attend¬ 
ance  is  given  at  59,189.  The  cost  was  $10,000.  The  number  of  lec¬ 
turers  upon  the  State  force  was  4G,  9  of  whom  were  members  of  the 
agricultural  college  and  experiment  station  staffs,  who  contributed 
twelve  days  of  time.  The  schedule  including  dates  and  programmes 
is  arranged  by  the  superintendent,  and  the  places  are  decided  by  con¬ 
ference  with  the  local  officers.  Two  State  lecturers  are  provided  for 
each  institute  vrith  an  occasional  expert  speaker  to  discuss  some  spe¬ 
cial  topic.  Members  of  the  college  and  station  staffs  attend  insti¬ 
tutes  without  charge,  except  for  their  expenses  and  at  times  Avhen 
their  duties  do  not  seriously  interfere.  An  annual  conference  is 
held  each  year,  as  are  also  district  institutes,  comprising  a  number  of 
counties  and  for  which  special  programmes  are  provided.  A  new 
feature  of  the  work  is  a  plan  for  competition  by  5mung  people  at  the 
institutes  and  at  the  county  fairs.  Premiums  for  exhibits  of  corn, 
oats,  poultry,  butter,  and  bread,  grown  or  made  by  young  people  be¬ 
tween  the  ages  of  12  and  20  who  live  on  farms,  are  offered  by  one 
fair  association. 

The  county  farmers’  institute  or  home  makers’  association  will  duplicate  the 
premiums  offered  by  the  fair  association  upon  the  following  conditions ; 

(1)  The  exhibits  will  be  made  at  the  several  farmers’  institutes  to  be  held  in 
the  county  during  the  season  as  may  hereafter  be  designated. 

(2)  Each  exhibitor  must  be  present  in  person,  submit  in  writing  a  descrip¬ 
tion  not  exceeding  500  words  of  the  method  employed  in  growing  the  crops  or 
poultry  or  in  making  the  butter  or  bread,  and  read  the  same  at  the  institute. 

(3)  Each  exhibitor  must  certify  to  the'  area  and  yield  of  crop  or  age  and 
breed  of  fowls,  etc.,  and  that  the  article  was  produced  by  the  exhibitor.  This 
certified  statement  must  be  attested  by  two  witnesses. 

(4)  Each  person  will  be  permitted  to  exhibit  in  but  one  class  and  make  but  a 
single  entry. 

A  form  of  constitution  for  county  institute  organizations  has  been 
recommended  and  was  approved  and  adopted  by  50  of ‘the  92  counties 
of  the  State  last  year.  The  constitution  provides  that  any  resident 
of  the  county  over  IG  years  of  age  may  become  a  member  by  payment 
of  the  annual  dues ;  that  the  officers  shall  consist  of  a  president,  secre- 
taiy,  assistant  secretary,  treasurer,  and  one  vice-president  for  each 
township  in  the  county.  The  president,  secretar}^,  treasurer,  and  the 
several  vice-presidents  constitute  an  ey:ecutive  committee,  which  has 
charge  of  the  affairs  of  the  association  in  intervals  between  the  meet¬ 
ings.  This  committee  upon  the  request  of  the  State  superintendent 
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is  required  to  suggest  desirable  dates  and  places  for  farmers’  insti¬ 
tutes,  themes  for  speakers,  and  give  such  other  information  as  the 
superintendent  may  desire  in  arranging  the  schedule  of  institutes. 
The  constitution  also  provides  for  “  a  women’s  auxiliary  for  the  pur- 
i:)Ose  of  holding  special  or  separate  sessions  of  the  institute  for 
y'omen.”  The  advertising  of  the  institute  is  left  entirely  to  the  local 
organizations,  v'liich  for  this  purpose  use  postals,  postal-card  pro¬ 
grammes,  personal  letters,  and  the  local  press.  Six  hundred  to  one 
thousand  copies  of  abstracts  of  the  proceedings  are  printed  and  dis¬ 
tributed  each  year. 


INDIAN  TEKKITOEY. 

Population,  302, GGO.  Total  number  of  homes,  70,701.  Number  of  farm 
homes,  47,504.  Per  cent  of  farm  homes.  G2.1.  Approximate  population  in  farm 
homes,  187,579. 

Farmers’  institutes  have  not  been  organized  in  the  Territory. 

IOWA. 

Population,  2,231,853.  Total  number  of  homes,  480,878.  Number  of  farm 
homes,  223,525.  Per  cent  of  farm  homes,  4G.5.  Approximate  population  in 
farm  homes.  1,037,811. 

Director  of  institutes. — .J.  C.  Simpson,  Secretary  State  Board  of  Agriculture, 
Des  Moines. 

There  is  no  central  organization  or  State  superintendent  of  farmers’ 
institutes  in  Iowa,  but  each  county  is  entitled  to  organize  an  institute 
when  forty  or  more  farmers  meet  and  elect  a  president,  secretary, 
treasurer,  and  an  executive  committee  of  not  less  than  three  outside 
of  such  officers,  and  hold  an  institute  meeting,  remaining  in  session 
not  less  than  two  days  in  each  year.  Upon  presenting  proof  to  the 
county  auditor  of  such  organization  and  such  institute  having  been 
held,  and  an  itemized  statement  showing  the  manner  in  which  the 
mone}^  used  has  been  expended,  it  is  the  duty  of  the  county  auditor  to 
certify  the  statement  to  the  auditor  of  the  State,  Vvdio  upon  receipt  of 
such  certification  is  required  to  remit  to  the  treasurer  of  the  county 
his  warrant  not  to  exceed  $75  in  any  one  year.  Last  year  70  institutes 
Avere  held  in  70  out  of  the  90  counties  in  the  State.  The  State  appro¬ 
priation  amounted  to  $7,425. 

The  absence  of  any  State  organization  or  board  of  control  has  made 
it  impossible  to  secure  data  respecting  the  ivork.  The  secretary  of 
the  State  department  of  agriculture  has  contributed  the  only  infor¬ 
mation  that  it  has  been  possible  to  secure.  The  attendance  is  esti- 
mated  at  17,750;  the  number  of  sessions  at  350,  and  the  amount 
expended  $4,737.  No  report  is  published  of  the  institute  proceed- 
ings. 
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KANSAS. 

I'opiilation,  1,470,495.  Total  niiuiber  of  homes,  321,047.  Number  of  farm 
homes,  107,000.  l‘er  cent  of  farm  homes,  51.0.  Approximate  population  in 
farm  homes,  703, 18(), 

Dire^ctor  of  institutes. — .7.  T.  AYillard,  Director  Agricultural  Experiment 
Station,  Manhattan. 

The  legislature  of  Kansas  of  1903  passed  an  act  providing  for  the 
forniation  of  county  fanners’  institute  associations.  Such  associa¬ 
tion  under  this  act  shall  consist  of  a  president,  vice-president,  secre¬ 
tary,  and  treasurer,  and  it  must  adopt  a  constitution  and  by-laws 
for  its  government.  The  county  institute  association  is  entitled  to 
the  sum  of  $o0  from  the  county  to  bear  the  legitimate  expenses  of 
a  two-days’  institute,  and  the  legislature  has  provided  in  addition 
an  appropriation  of  $2,000  per  year  to  the  State  agricultural  college 
to  be  used  in  paying  the  expenses  of  the  members  of  the  faculty  and 
experiment  station  who  attend  institutes.  The  duties  of  State  direc¬ 
tor  are  performed  by  the  chairman  of  a  committee  appointed  by  the 
presid.ent  of  the  college  on  institute  work.  The  present  official  in 
charge  of  the  institute  work  is  also  director  of  the  agricultural 
experiment  station. 

Fifty-eight  institutes  were  held  during  the  year.  Thirty  were 
one  day,  27  vrere  two  da^’s,  and  1  was  continued  for  over  three  days. 
The  total  attendance  was  14,-132.  The  cost  of  the  institutes  was 
$1,541.  All  of  the  speakers  on  the  State  force  were  either  agricul¬ 
tural  college  or  experiment  station  officers.  Eighteen  of  these  lec¬ 
turers  were  engaged  in  institute  work  last  year,  and  the  total  number 
of  days  in  which  they  were  employed  was  33G.  The  chairman  of 
the  State  institute  committee  arranges  the  dates,  places,  and  pro¬ 
grammes  for  institute  meetings.  Tlie  proceedings  are  not  published, 
except  brief  abstracts  by  local  papers. 

KENTUCKY. 

I^opiilation,  2,147,174.  Total  number  of  homes,  437,054.  Number  of  farm 
homes,  234,821.  Per  cent  of  farm  homes,  53.7.  Approximate  population  in 
farm  homes,  1,153,032. 

Director  ,of  institutes. — Hubert  Vreeland,  Commissioner  of  Agriculture, 
I'rankfort. 

Kentucky  has  no  specific  farmers’  institute  law.  The  work  is  con¬ 
ducted  under  authorit}^  given  in  the  following  extract  from  the 
general  law  prescribing  the  duties  of  the  State  bureau  of  agricul¬ 
ture: 

The  efforts  of  the  bureau  shall  be  directed  to  the  promotion  of  agriculture, 
horticulture,  etc.,  and  the  commissioner  shall  promote  and  encourage,  as  far 
as  practicable,  societies  and  other  associations  in  the  several  counties  and 
ascertain  the  agricultural,  horticultural,  mechanical,  commercial,  and  educa- 


G44 


REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


tlonal  condition  of  every  county,  etc.  *  *  *  The  commissioner  shall  put 

himself  in  communication  with  the  different  agricultural,  horticultural,  and 
labor  societies,  etc. 

The  sum  of  $13,000  is  annually  appropriated  to  meet  the  expenses 
of  the  bureau  of  agriculture.  Of  this  sum  the  commissioner  is  au¬ 
thorized  to  expend  such  amount  for  institute  work  as  he  deems 
proper.  Five  hundred  dollars  was  appropriated  during  the  past 
year  for  institute  jDurimses.  Four  institutes  were  held,  composed 
of  eight  sessions,  and  attended  by  about  1,200  persons.  The  number 
of  lecturers  uj)on  the  list  is  13,  of  whom  4  are  from  the  agricultural 
college  and  the  State  experiment  station.  The  proceedings  are 
edited  by  the  State  director  and  printed  in  supplemental  form  and 
circulated  by  the  leading  agricultural  papers  of  the  State.  The 
county  pajfers  also  inclose  these  supplements,  distributing  them 
among  their  subscribers.  About  8,000  copies  of  the  proceedings  of 
each  institute  were  printed  and  circulated  in  this  manner  during  the 
past  year. 

The  arranging  for  institutes  in  the  several  counties  is  in  the  hands 
of  the  superintendent,  who  cooperates  with  local  farm  clubs  in 
arranging  the  dates,  places,  and  programmes,  the  State  furnishing 
such  lecturers  in  addition  to  the  local  teachers  as  may  be  necessary. 
The  places  and  dates  as  well  as  speakers  are  announced  as  soon  as 
the  programmes  have  been  prepared  through  the  State  agricultural 
papers,  as  well  as  by  means  of  local  publications.  The  institute 
director  is  the  commissioner  of  agriculture,  labor,  and  statistics  for 
the  State.  He  reports  that  the  main  efforts  of  his  business  in  the 
future  will  be  in  the  direction  of  farmers’  institutes  and  that  from 
$3,000  to  $5,000  will  be  appropriated  the  next  year  for  institute 
work. 

louisia:&ja. 

Population,  1,381,625.  Total  number  of  homes,  284,875.  Number  of  farm 
homes,  114,214.  Per  cent  of  farm  homes,  40.1.  Approximate  population  in  farm 
homes,  554,031. 

Director  of  institutes. — J.  G.  Lee,  Commissioner  of  Agriculture,  Baton  Rouge. 

The  farmers’  institute  work  in  the  State  of  Louisiana  is  conducted 
under  a  provision  of  the  constitution  of  1898,  which  provides  that 
‘‘  the  Louisiana  State  board  of  agriculture  and  immigration  shall 
have  the  control  and  direction  of  all  State  agricultural  organizations 
and  State  farmers’  institutes.”  In  accordance  v/ith  this  provision 
the  State  board  of  agriculture  organized  a  farmers’  institute  com¬ 
mittee,  composed  of  the  president  of  the  Imuisiana  State  University, 
the  director  of  the  State  experiment  station,  and  the  commissioner 
of  agriculture  and  immigration.  Two  thousand  dollars  is  annually 
appropriated  for  institute  work.  The  commissioner  of  agriculture 
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and  iinmigratioii  is  the  executive  ollicer  of  the  State  coinniittee  on 
fanners’  institutes,  and  has  direct  control  of  the  work  ot  organizing 
and  conducting  institutes  in  the  several  districts. 

There  are  IG  lecturers  on  the  State  institute  teaching  force,  12  of 
whom  are  connected  Avith  the  State  college  or  experiment  station. 
Last  year  these  college  and  station  men  contributed  55  days  of  their 
time  to  institute  work.  Thirty-nine  institutes  Avere  held  during  the 
year,  composed  of  TO  sessions.  The  total  attendance  is  giA^en  at 
12,000.  The  cost  of  the  institutes  Avas  $2,150.  Three  thousand  coj)- 
ies  of  reports  of  institute  proceedings  Avere  printed  and  distributed. 
PeiTiianent  institute  clubs  Avith  a  president  and  secretary,  and  Avith 
one  vice-president  from  each  Avard  of  the  parish,  constitute  the  local 
organization.  The  institute  director  cooperates  Avith  the  local  au¬ 
thorities  in  arranging  the  dates,  places,  and  programmes  for  insti¬ 
tute  meetings.  The  State  director  of  institutes  is  appointed  by  the 
goATU-nor  for  a  period  of  four  years  and  is  also  commissioner  of 
agriculture  and  immigration. 

MAINE. 

Population,  094, 400.  Total  number  of  homes,  103,344.  Number  of  farm 
homes,  57,153.  Per  cent  of  farm  homes,  35.  Approximate  population  in  farm 
homes.  243,003. 

Director  of  institutes. — A.  W’.  Gilman,  Commissioner  of  Agriculture,  Augusta. 

In  M  aine,  under  the  act  creating  the  State  department  of  agricul¬ 
ture  and  providing  for  the  appointment  of  a  commissioner  of  agri¬ 
culture,  the  commissioner  is  required  to  “  hold  or  cause  to  be  held  tAvo 
farmers’  institutes  in  each  county^  annually^  and  as  many  more  as  the 
appropriation  therefor  Avill  alloAV.”  An  appropriation  of  $3,000 
annually"  is  made  for  carrying  on  the  institute  Avork  and  for  meeting 
the  expenses  of  the  State  dairyunen’s  conference,  proAuded  such 
expense  shall  not  exceed  the  sum  of  $500  annuallyc  During  the  y"ear 
37  institutes  Avere  held,  composed  of  79  sessions.  The  total  attend¬ 
ance  Avas  5,473, 'and  the  amount  expended  Avas  $2,500.  There  are  20 
lecturers  upon  the  State  institute  force.  Abstracts  of  the  proceedings 
are  prepared  by^  the  commissioner  and  included  in  his  annual  report, 
of  Avhich  0,000  copies  are  printed. 

The  commissioner  is  appointed  by  the  legislature  and  holds  office 
for  tAvo  ynars.  The  location  of  the  county  meetings  is  made  by  the 
county"  agents,  and  the  dates  and  programmes  are  ^il^imed  by"  the 
State  director  of  institutes.  The  agricultural  college  and  experiment 
station  officers  participate  in  the  lecture  Avork  AvheneA"er  desired  and 
at  times  that  do  not  conflict  Avith  their  other  duties.  During  the  past 
y^ear  three  members  of  the  college  faculty^  lectured  before  institute 
audiences,  giAung  six  day"s  of  their  time  to  this  service. 
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MARYLAND. 

I’opulation,  1,188,044.  Total  nuiiiber  of  homes,  242,331.  Number  of  farm 
liomes,  47,089.  Per  cent  of  farm  homes,  19.4.  Approximate  population  in  farm 
homes,  230,480. 

Director  of  institutes. — W.  L.  Amoss,  College  Park. 

Under  the  act  of  assembly,  approved  March  27,  1896,  establishing 
farmers’  institutes  in  the  State  of  Maryland,  it  is  provided  that  the 
farmers’  institute  director  shall  be  appointed  by  the  trustees  of  the 
Maryland  Agricultural  College,  and  that  at  least  “  one  institute  shall 
be  held  in  each  year  in  each  county  of  the  State,  and  an  additional 
one  in  each  county,  if  deemed  necessary  and  desirable.”  The  insti¬ 
tute  under  this  act  was  made  a  department  of  the  Maryland  Agri¬ 
cultural  College,  and  by  act  of  assembly,  approved  April  7,  1900,  the 
sum  of  $4,000  is  annually  appropriated  for  institute  .purposes.  The 
total  number  of  institutes  held  during  the  year  was  23,  consisting  of 
71  sessions.  Three  thousand  two  hundred  and  fifty  persons  were  in 
attendance.  Sixteen  lecturers  are  upon  the  State  list  of  institute 
instructors,  6  of  whom  were  employed  during  the  past  year  in  giving 
instruction  before  farmers’  meetings.  Three  members  of  the  agri- 
cidtural  college  and  experiment  station  force  contributed  five  days  of 
time  in  giving  instruction  in  institute  work.  The  total  cost  of  the 
institutes  for  the  year  was  $4,000,  and  the  appropriation  for  the 
coming  year  has  been  increased  to  $6,000. 

The  work  in  the  several  counties  is  conducted  by  a  local  committee 
or  county  organization  wherever  such  exists,  or  through  a  local  corre¬ 
spondent  appointed  by  the  director  of  institutes.  Eeports  of  the 
institutes  are  furnished  to  the  county  papers,  and  enough  of  these 
are  secured  by  the  director  to  supply  his  mailing  list.  The  advertis¬ 
ing  of  the  meetings  is  effected  through  the  newspapers  of  the  State 
by  sending  to  each  a  programme  about  four  weeks  before  the  insti¬ 
tute  in  the  county  in  which  the  newspaper  is  published  is  held.  The 
director  each  je£iY  plans  a  visit  of  representatives  of  the  institutes  in 
the  several  counties  to  some  place  of  special  interest  outside  of  the 
State,  as  a  farm,  canning  factory,  city  market,  or  educational  institu¬ 
tion,  each  delegate  being  expected  to  write  a  report  of  what  he  has 
observed  during  his  visit,  and  present  this  before  the  next  institute 
meeting.  The  results  of  this  method  of  verifying  information  have 
been  very  satisfactoiy. 

MASSACHUSETTS. 

Population,  2,805,340.  Total  number  of  homes,  613,059.  Number  of  farm 
homes,  30,510.  Per  cent  of  farm  homes,  5.9.  Approximate  population  ui  farm 
homes,  105,515. 

Director  of  institutes.— J.  L.  Ellsworth,  Secretary  State  Board  of  Agriculture, 
Boston. 

The  farmers’  institutes  of  Massachusetts  are  held  under  a  general 
law  establisliing  a  board  of  agriculture  which  authorizes  it  to  “  dis- 
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seiiiinate  useful  information  in  agriculture  by  lectures  or  otherwise.” 
By  a  rule  of  the  State  board  the  secretary  of  the  board  is  required  to 
provide  lecturers  for  fanners’  institutes  so  far  as  the  a[)propriatiou 
for  the  object  will  allow.  The  board  recoinineiids  that^ — 

■\Vlieiievoi-  any  fanners’  organization  in  the  State  siiall  desire  to  have  n  course 
of  not  more  than  tliree  lectures  on  any  f:irin  subject  (hey  may  apply  to  tlie 
secretary  of  the  board  of  agriculture  for  a  le<‘tnr('r,  and  the  secretary,  if  lie 
thinks  the  subject  a  proper  one,  shall  furnish  a  lecturer,  provided  he  can  secure 
a  competent  person  to  attend  on  the  dates  named,  and  also  provided  that  he  has 
not  already  been  called  on  during  the  year  to  provide  lecturers  for  more  than 
thirteen  courses. 

One  hundred  and  four  institutes,  composed  of  125  sessions,  were 
held  this  3’ear.  Eleven  thousand  and  thirty-nine  persons  were  in 
attendance,  and  there  were  78  persons  upon  the  State  force  engaged 
in  giving  instruction  at  these  meetings.  The  total  cost  was  $1,530, 
and  the  appropriation  for  the  coming  year  is  $2,700.  The  local  ex¬ 
penses  of  the  institutes  are  met  by  the  societies  holding  the  meetings. 
The  dates,  places,  and  programmes  for  the  meetings  are  arranged  by 
the  State  director  in  cooperation  with  the  local  officers.  The  agri¬ 
cultural  societies  represented  on  the  State  board  of  agriculture  are 
the  local  organizations  under  whose  auspices  the  institutes  are  held. 
The  director  of  institutes,  in  commenting  upon  this  feature  of  their 
vrork,  states  that — 

For  Massaclinsetts,  we  consider  onr  present  <arrangement  the  best  one  with 
the  institutes  under  the  local  control  of  the  incorporated  agricultural  societies 
represented  on  the  board  who  are  required  to  hold  three  institutes  each  in 
every  calendar  year.  They,  with  the  advice  and  assistance  of  the  central 
office,  select  the  speakers  they  wish  to  hear  from  the  list  furnished  them  by 
the  board,  and  select  the  dates  most  convenient  for  their  people.  The  board 
arranges  with  the  speakers  to  attend  these  meetings  and  also  meets  their 
expenses,  while  the  societies  meet  the  expenses  for  hall  rent  and  advertising, 
and  attend  to  the  details  of  the  same.  This  office  maintains  a  general  over¬ 
sight  of  the  institutes,  does  not  employ  miy  but  worthy  and  instructive  speakers, 
and  further  endeavors  to  arrange  circuits  of  institutes  with  speakers  of  more 
than  ordinary  ability  from  without  the  State. 

MICHIGAN. 

Population,  2,420,982.  Total  number  of  homes,  548,094.  Number  of  farm 
homes,  202,457.  Per  cent  of  farm  homes,  3G.0.  Approximate  population  in 
fann  homes,  893,342. 

Superintendent  of  institutes. — L.  R.  Taft,  Horticulturist  Michigan  Agricul¬ 
tural  Experiment  Station,  Agricultural  College. 

The  State  board  of  agriculture  is  authorized  by  act  of  the  legisla¬ 
ture  of  1001  to  “  hold  institutes  and  to  establish  and  maintain  courses 
of  reading  and  lectures  for  instruction  in  the  various  branches  of 
agriculture,  mechanic  arts,  domestic  economAg  and  the  related  sci¬ 
ences.”  The  board  is  authorized  to  “  formulate  such  rules  and  regu¬ 
lations  as  it  shall  deem  proper  to  carry  on  the  work  contemplated  in 
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tlie  act,  and  may  employ  such  agent  or  agents  to  perform  such  duties 
in  connection  therewith  as  it  shall  deem  best.”  Local  farmers’  in-' 
stitute  societies  are  provided  for  in  the  act  and  such  societies  are 
required  to  hold  annually  at  least  one  institute  of  at  least  two  days  in 
length.  To  organize  a  local  county  institute  society,  the  rule  of  the 
board  requires  that  at  least — 

Twenty  residents  of  the  county,  without  regard  to  sex,  but  of  legal  age,  shall 
]neet  and  adept  a  brief  constitution,  in  harmony  with  the  State  law,  elect  a 
president  and  a  vice-president  from  each  township  in  the  county,  and  a  secre¬ 
tary,  who  shall  also  be  treasurer.  Such  society  shall  furnish  to  the  secretary 
of  the  board  of  agriculture  a  copy  of  its  constitution  and  by-laws,  and  shall 
transmit  with  the  same  a  written  agreement,  signed  bj^  the  president  and  sec¬ 
retary  of  the  societj^  stating  that  the  society  will,  for  purposes  of  farmers’ 
institutes,  cojiform  to  the  rules  of  the  board  of  agriculture  governing  such 
institute.  Within  ten  days  after  the  close  of  such  institute  the  secretarj/  shall 
make  a  report  to  the  superintendeiit,  on  blanks  to  be  furnished  by  the 
superintendent. 

The  immediate  management  of  the  farmers’  institutes  is  placed  in 
charge  of  a  superintendent  elected  by  the  board  of  agriculture.  The 
superintendent  arranges  for  locating  and  holding  institutes,  is  author¬ 
ized  to  approve  all  institute  societies  when  properly  organized,  and, 
after  consultation  v/ith  members  of  local  institute  societies,  determine 
the  time  and  place  for  holding  the  institutes  and  the  subjects  to  be 
discussed.  He  also  designates  the  persons  Avho  are  to  attend  as  lec¬ 
turers,  and  has  authority  to  reject  from  the  programme  local  speakers 
or  topics  that  are  objectionable.  He  has  authority  to  call  upon  the 
faculty  and  instructors  of  the  agricultural  college  and  members  of  the 
experiment  station  force  for  such  institute  work  as  may  be  assigned 
them  by  the  board,  with  the  consent  of  the  president. 

During  the  past  year  291  institutes  were  held,  consisting  of  812  ses¬ 
sions.  Tavo  hundred  and  eighteen  of  these  institutes  were  one-day, 
and  To  Avere  two-day,  and  1  Avas  a  three-day  institute.  The  total  at¬ 
tendance  Avas  52,236.  There  Avere  60  speakers  upon  the  State  lecture 
force,  13  of  Avhom  Avere  members  of  the  college  faculty  or  of  the  ex¬ 
periment  station  staff,  and  contributed  sixty-six  days  of  time.  The 
appropriation  for  the  expenses  of  the  lecture  force  Avas  $8,000.  A  num¬ 
ber  of  independent  institutes  Avere  held,  at  Avhich  there  Avas  an  esti¬ 
mated  attendance  of  5,000  persons.  Keports  containing  statistics  of 
attendance,  list  of  officers,  etc.,  and  a  report  of  the  annual  round-up 
institute,  together  Avith  such  papers  as  are  of  special  excellence  read 
at  the  county  institutes,  are  edited  by  the  State  superintendent,  and 
9,000  copies  Avere  published  for  distribution  by  the  institute  societies. 
A  round-up  of  the  institute  AAmrkers  is  held  annually.  The  meeting 
for  the  past  year  had  a  large  attendance  and  continued  through  11 
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MINNESOTA. 

Population,  1,751, .194.  Total  nnniber  of  homes,  .142,0.58.  Xumher  of  farm 
homes,  152..393.  Per  cent  of  farm  homes,  44.5.  Approximate  population  in 
farm  homes,  779,470. 

Superintendent  of  institutes. — O.  C.  Gregg,  Lynd. 

The  legislature  of  Minnesota,  by  act  approved  April  14,  1903, 
repealed  all  former  legislation  in  regard  to  farmers’  institutes  in  that 
State  and  provided  for  their  future  constitution,  government,  and 
supjiort  in  an  entirely  netv  act  comjiosed  of  hfteen  sections.  A  board 
of  administration  is  created  by  the  act,  consisting  of  three  members 
of  tlie  board  of  regents  of  the  University  of  Minnesota,  the  president 
of  the  State  Agricultural  Society^  the  president  of  the  State  Dairy 
Association,  and  the  president  of  the  State  Horticultural  Society,  to 
ha4'e  charge  of  the  execution  of  the  act  regulating  the  farmers’  insti¬ 
tute  work  throughout  the  State.  This  board  of  administration  is  au¬ 
thorized  to  appoint  a  State  superintendent  of  farmers’  institutes, 
whose  term  of  office  continues  for  two  years.  The  board  of  adminis¬ 
tration,  in  conjunction  with  the  superintendent,  arranges  the  institute 
circuits  and  determines  the  times  and  places  where  institutes  are  to  be 
held.  The  duties  of  the  superintendent  are  defined  as  follows : 

To  superinteud  the  several  institutes  when  located  as  herein  provided  ;  to 
engage  competent  instructors  therefor ;  to  receive,  examine,  and  report  upon 
all  bills  for  expenses  and  services  payable  from  established  appropriation,  and 
at  the  end  of  each  tiscal  year  to  make  a  detailed  report  of  all  farmers’  insti¬ 
tutes  held  under  his  direction,  with  an  itemized  account  of  all  expenditures 
under  this  act  during  the  year  last  past,  to  said  board  of  administration. 

The  board  of  administration  is  directed  to  prepare  and  publish 
each  year  a  farmers’  institute  annual.  Thirty  thousand  copies  of  tJiis 
publication  were  sent  out  last  year.  The  latv  requires  that^ — 

Each  meeting  shall  continue  for  not  less  than  one  day  nor  more  than  three 
days,  with  morning,  afternoon,  and,  when  practicable,  evening  sessions.  Each 
shall  be  free  to  the  public,  and  each  shall  consist  of  practical  and  instructive 
lectures  upon  topics  pertaining  to  the  farm  and  home,  with  incidents  and 
addresses,  discussions,  and  illustrations  of  such  methods  and  practices  as  pos¬ 
sess  real  merit  and  are  adapted  to  the  conditions  of  our  agriculture,  the  sole 
object  aiivd  purpose  of  these  institutes  being  to  disseminate  i)ractical  knowledge 
upon  questions  pertaining  to  agriculture,  horticulture,  stock  and  dairy  farming, 
with  the  least  expense  and  inconvenience  to  the  people  of  the  State. 

One  hundred  and  fifty-four  institutes  were  held  during  the  past  year, 
consisting  of  378  sessions.  One  hundred  and  twenty-nine  were  one- 
day  and  25  were  two-day  institutes.  The  total  attendance  was  46,210, 
and  the  amount  of  inonet^  appropriated  and  expended  was  $18,000. 
There  were  13  lectures  upon  the  State  teaching  force.  The  college  and 
the  experiment  station  were  not  represented  upon  the  lecture  corps. 
There  are  no  local  county  organizations  of  institutes  in  the  State, 
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the  siiperintenclept  selecting  persons  in  each  locality  from  year  to 
year  to  assist  him  in  organizing  and  conducting  the  local  work.  A 
women's  department  of  farmers’  institutes  yeas  organized  during  the 
year. 

MISSISSIPPI. 

Population,  j. 551, 270.  Total  numbei’  of  homes,  318,948.  Number  of  farm 
homes,  221,110.  Per  cent  of  farm  homes,  G9.3.  Approximate  population  in  farm 
liomes,  1,075,030. 

Director  of  institutes. — J.  C.  Hardy,  President  Mississippi  Agricultural  and 
Mechanical  College,  Agricultural  College. 

Farmers’  institute  lyork  in  Mississippi  is  under  the  direction  of  the 
president  of  the  agricultural  and  mechanical  college.  There  are  no 
laws  organizing  institutes  in  the  State  excepting  that  appropriating 
$1,500  to  the  agricultural  and  mechanical  college  for  institute  work. 
Last  year  107  institutes  were  held,  composed  of  211  sessions.  One 
hundred  and  liye  were  one-da}^  meetings  and  tym  wTre  two-day.  The 
total  attendance  yeas  11,320.  Institutes  y/ere  held  in  all  of  the 
counties  excepting  16.  The  total  cost  of  the  institutes  last  was 
$1,725,  and  the  a])propriation  for  the  coming  ^Tar  is  $3,000.  Twenty- 
one  lecturers  yrere  contributed  the  agricultural  college  and  the 
experiment  station  to  the  lecture  service  of  the  institutes.  No  reports 
of  the  institute  work  were  2)ublished. 

The  State  director  organizes  the  farmers  in  the  several  localities 
into  clubs,  and  the  clubs  of  each  county  into  a  single  county  club,  the 
county  club  having  charge  of  the  local  institute  work.  He  also  fixes 
the  dates  and  places  for  institutes,  committing  the  preparation  of  the 
programmes  and  the  arrangement  for  speakers  to  the  county  insti¬ 
tute  club.  Announcement  of  dates,  places,  and  speakers  is  made 
about  one  month  before  an  institute  meeting  is  held  by  publishing 
the  programme  in  the  county  papers.  The  State  director  is  appointed 
by  the  board  of  trustees  of  the  agricultural  and  mechanical  college, 
and  the  appropriation  made  b}^  the  State  is  payable  to  this  board  of 
trustees.  A  round-up  meeting  of  institute  workers  was  held  this 
year  at  the  college,  at  which  425  farmers  were  in  attendance. 

MISSOURI. 

ropiilation,  3,100,305.  Total  number  of  homes,  054,333.  Number  of  farm 
homes,  282,840.  Per  cent  of  farm  homes,  43.2.  Approximate  population  in 
farm  homes,  1,340,079. 

Director  of  institutes. — George  P>.  Ellis,  Secretary  State  Board  of  Agricul¬ 
ture,  Columbia. 

The  control  of  farmers'  institutes  in  Missouri  is  by  law  placed  in 
the  hands  of  the  State  board  of  agriculture,  which  is  required  to 
“  hold  farmers’  institutes  in  different  parts  of  the  State  for  the  pur¬ 
pose  of  giving  instruction  in  agriculture.”  The  execution  of  this 


farmers’  institutes. 


G51, 

Avork  is  placed  in  the  hands  of  the  secretary  of  the  board.  One  hun¬ 
dred  and  forty-seven  institutes  were  held  during  the  year,  of  which 
Idl  were  one-day  institutes  and  5  were  two-day.  The  total  nninber 
of  sessions  was  311  and  the  attendance  30,220.  An  institute  was  held 
in  each  county  of  the  State.  The  amount  appropriated  and  ex¬ 
pended  in  meeting  the  expenses  of  the  institutes  Avas  $5,000,  all  of 
Avhich  is  contributed  by  the  State.  TwentA^-eight  speakers  Avere  u])on 
the  State  lecture  force,  thirteen  of  Avhom  Avere  furnished  by  the 
agricultural  college  and  exi)eriment  station. 

There  are  no  permanent  local  organizations  for  institute  purposes 
in  the  several  counties,  the  director  arranging  each  year  for  institutes 
by  correspondence  from  the  office  Avith  a  local  committee,  Avhich  he 
appoints.  The  director  fixes  the  dates  and  places  and  consults  Avith 
the  local  committee  respecting  the  programme.  Meetings  are  adA^er- 
tised  by  publishing  from  tAvo  to  four  AA'eeks  in  adAvince  the  dates, 
places,  and  names  of  the  speakers  in  the  local  press.  A  traA^eling 
institute  Avas  organized  three  years  ago,  and  Avas  in  successful  opera¬ 
tion  during  the  past  season.  A  railAvay  car  is  fitted  up  Avitli  illus- 
tratiA^e  material  and  equipped  AAuth  a  lecture  force  furnished  by  the 
college  of  agriculture  and  mechanic  arts  of  the  uniA’-ersitA^  and  by  the 
experiment  station.  Numerous  districts  were  Ausited  in  this  manner 
and  A^ery  satisfactorA"  institutes  Avere  held,  the  lecturers  having  the 
advantage  of  the  material  Avith  Avhich  the  car  Avas  supplied  for  use 
in  demonstration.  In  most  places  Avliere  meetings  of  this  character 
are  held  the  material  used  in  demonstration  is  taken  from  the  car  to 
the  institute  hall.  After  the  meeting  has  been  held  the  people  are 
iiiAuted  to  pass  through  the  car  and  AueAV  the  exhibits.  The  superin¬ 
tendent  reports  that  at  one  point  b}^  actual  count  2,500  people  passed 
through  the  car.  The  railroads  of  the  State  are  cooperating  in  the 
moA'ement,  and  the  meetings  are  groAving  in  interest  and  attendance, 
as  appears  from  a  comparison  of  the  attendance  of  tvm  years  ago,  in 
Avhich  10,000  persons  are  reported  to  have  been  present,  Avitli  that  at 
the  institute  last  3"ear,  Avhen  the  number  was  increased  to  25,400,  and 
this  year  to  30,220.  Eeports  of  the  institutes  are  publislied. 

A  neAv  feature  in  the  institute  Avork  adopted  last  year  is  reported 
by  the  director,  its  purpose  being  to  interest  the  children  in  the 
public  schools.  The  method  pursued  is  to  haA*e  the  conductor  of  an 
institute  in  a  locality,  after  having  secured  the  consent  of  the  superin¬ 
tendent  of  public  instruction,  to  intervicAv  the  school  directors  of  the 
district,  asking  permission  to  haAX  one  or  more  of  his  lecturers  Ausit 
the  puldic  schools  AAhile  they  are  in  session  and  deliver  one  or  more 
lectures  upon  some  phase  of  agricultural  life.  The  result  has  been 
that  the  children  haAn  become  greatly  interested  in  the  farmers’  insti¬ 
tutes,  and  through  them  the  interest  has  extended  into  the  homes 
from  Avhich  they  come. 
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MONTANA. 

Population,  243,329.  Total  number  of  homes,  55,889.  Number  of  farm  homes, 
13,909.  Per  cent  of  farm  liomes,  24.9.  Approximate  population  in  farm  homes, 
G0,588. 

Director  of  institutes. — F.  B.  Linfield,  Director  Agricultural  Experiment  Sta¬ 
tion,  Bozeman. 

The  board  of  administration  of  farmers’  institutes  in  Montana  is 
composed  of  tlie  governor  of  the  State,  the  director  of  the  Montana 
Experiment  Station,  and  the  presidents  of  the  Montana  Ecgistered 
Cattle  Breeders’  Association,  the  Montana  MAol  Growers’  Association, 
the  Montana  Live  Stock  Association,  the  Montana  Horticultural  So¬ 
ciety,  the  Montana  State  Board  of  Horticulture,  the  Montana  Agri- 
cidtural  Association,  and  the  Montana  Dairymen’s  Association.  The 
officers  of  the  board  consist  of  a  president  and  secretary  elected  by  the 
board  for  two  3^ears.  The  members  of  this  board  of  administration 
are  designated  directors  of  Montana  farmers’  institutes,  and  are 

authorized  to  hold  institutes  for  the  instruction  of  the  citizens  of 
the  State  in  the  various  branches  of  agriculture  and  prescribe  such 
rules  and  regulations  as  they  may  deem  best  for  organizing  and  con¬ 
ducting  the  same.”  At  least  one  institute  is  required  to  be  held  in 
each  county  each  year.  The  directors  are  authorized  to  designate  the 
times  and  places  for  holding  the  meetings.  The  rules  of  the  board 
require  that — 

The  State  shall  be  divided  into  districts  comprising  several  counties  which 
may  be  reached  by  a  party  of  institute  workers  without  unnecessary  expense. 
In  one  or  more  districts,  which  shall  be  varied  each  year,  a  corps  of  institute 
workers  shall  attend  and  hold  a  two  or  three  day^  session  in  each  county. 
This  deputation  shall  be  accompanied  by  a  stenographer,  who  shall  make  a  full 
report  of  their  meetings  for  the  farmers’  institute  annual.  The  board  shall 
endeavor  to  encourage  by  all  means  in  its  power  the  formation  of  local  farmers’ 
institutes,  organizations,  or  farmers’  clubs  in  the  various  counties  or  commu¬ 
nities  of  the  State.  It  shall  lend  such  aid  as  is  in  its  power  toward  maintaining 
these  organizations  and  toward  helping  to  make  their  work  efficient  and  helpful 
to  the  communities  in  which  they  are  organized.  It  shall  also,  as  far  as  pos¬ 
sible,  recognize  and  use  those  local  organizations  in  arranging  for  institute  meet¬ 
ings  in  any  localitjx 

It  is  further  directed  that — 

The  secretary  shall  be  supei-intendent  of  farmers’  institutes  and  shall  have 
immediate  charge  of  and  make  all  arrangements  for  the  farmers’  institute  work 
over  the  State.  Such  plans  and  arrangements  he  shall  submit  for  the  approval 
of  the  board. 

The  local  county  organizations  are  required  to  provide  suitable 
halls,  and  must  furnish  them  Avith  light  and  heat  and  bear  all  neces¬ 
sary  advertising  expenses. 

Four  thousand  dollars  Avas  appropriated  for  the  purpose  of  con- 
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ducting  institutes  this  3^ear,  of  which  about  $3,000  was  expended. 
Under  the  new  act  of  March  6,  1003,  each  institute  held  under  the 
authority  of  the  board  is  entitled  to  a  sum  not  exceeding  $50  from 
the  amount  a])propriated.  An  institute  annual  is  authorized  to  be 
published  at  a  cost  not  to  exceed  $1,500  in  any  one  year.  Five  thou¬ 
sand  copies  of  the  proceedings  of  the  institutes  of  the  past  year  were 
published  and  distributed.  Fortj^-four  institutes  were  held  during  the 
3^ear,  composed  of  81  sessions.  Four  thousand  five  hundred  persons 
Avere  in  attendance,  and  18  lecturers  were  upon  the  State  force,  all 
of  Avhom  Avere  supplied  by  the  agricultural  college  and  experiment 
station.  The  director  of  institutes  is  also  acting  director  of  the  Mon¬ 
tana  Agricultural  Experiment  sStation  and  professor  of  agronomy, 
animal  husbandry,  and  dairying  in  the  Montana  State  College  of 
Agriculture  and  Mechanic  Arts. 

NEBBASKA. 

Population,  1,0GG,300.  Total  nuinber  of  homes,  220,947.  Number  of  farm 
homes,  11G,854.  Per  cent  of  farm  homes,  52.9.  Approximate  population  in  farm 
homes,  564,072. 

Director  of  institutes. — E.  A.  Burnett,  Director  Agricultural  Experiment  Sta¬ 
tion,  Lincoln. 

Farmers’  institutes  in  Nebraska  are  held  under  the  general  direc- 
lion  of  the  industrial  college  of  the  UniATrsity  of  Nebraska  and  the 
agricultural  experiment  station.  The  university  employs  a  superin¬ 
tendent  of  farmers’  institutes,  Avho  is  also  the  director  of  the  experi- 
juent  station.  There  is  also  employed  an  assistant  superintendent  of 
institutes,  Avho  has  charge  of  the  field  Avork.  Ninety-six  institutes 
Avere  held  last  j^ear,  consisting  of  330  sessions.  Forty-three  institutes 
Avere  one-day,  49  Avere  tAvo-day,  and  4  Averc  three-day.  The  total 
attendance  Avas  25,097.  Institutes  Avere  held  in  57  counties.  Forty- 
three  lecturers  are  listed  upon  the  institute  teaching  force.  Four¬ 
teen  of  these  Avere  employed  during  tlie  past  year,  10  of  Avhom  Avere 
members  of  the  agricultural  college  and  experiment  station  staffs. 
Six  thousand  dollars  Avas  appropriated  for  meeting  the  expenses  of 
the  AVork,  of  Avhich  $5,555  Avas  expended.  No  report  of  the  proceed¬ 
ings  is  published.  The  dates,  places,  and  programmes  for  the  insti¬ 
tutes  are  arranged  by  the  State  director.  The  local  county  organiza¬ 
tions  consist  of  a  president,  secretary,  and  an  executiAm  committee, 
Avlio  are  intrusted  Avith  the  duties  of  securing  meeting  rooms  and  pro¬ 
viding  for  the  payment  of  the  local  expenses  of  the  institute.  The 
State  lecturers  are  appointed  by  authority  of  the  regents  of  the  uni- 
A'ersity,  and  are  assigned  to  the  seATral  localities  by  the  superintendent 
of  institutes.  Institutes  are  adATrtised  through  the  local  jAapers,  b}^ 
the  means  of  posters,  and  by  the  distribution  of  programmes  through 
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the  mail.  Special  attention  was  given  in  the  institutes  last  year  to  a 
corn  contest,  which  was  planned  for  the  young  people  of  the  State, 
and  to  the  improvement  of  the  public  roads. 

NEVADA. 

Population,  42,325.  Total  number  of  homes,  11,190.  Number  of  farm  homes, 
2,1G4.  Per  ceut  of  farm  homes,  19..3.  Approximate  population  in  fann  homes, 
8,170. 

Director  of  institutes. — Joseph  E.  Stubbs,  President  Nevada  State  University 
and  Director  Agricultural  Experiment  Station,  Reno. 

There  is  no  law  in  this  State  providing  for  the  organization  or  con¬ 
duct  of  institutes.  The  ivork  has  hitherto  been  in  charge  of  the  State 
university  and  the  agricultural  experiment  station,  the  director  of 
institutes  being  president  of  the  university  and  also  director  of  the 
experiment  station.  Last  year  there  were  held  4  institutes,  composed 
of  18  sessions,  with  an  attendance  of  453.  The  entire  expense  was 
$83.  The  State  lecture  force  was  made  up  of  7  members  of  the  agri¬ 
cultural  college  faculty  and  experiment  station  staff.  The  local  or¬ 
ganization  consists  of  a  local  executive  committee  with  a  permanent 
chairman  and  secretaiy. 

The  arranging  of  dates,  places,  and  programmes  is  by  the  staff  of 
the  experiment  station  after  consultation  with  members  of  the  local 
committee.  The  railroad  companies  furnish  free  transportation  for 
all  workers  within  State  limits  and  grant  reduced  rates  to  all  who 
attend  the  institutes.  The  proceedings  of  the  institute  work  are  pub¬ 
lished  in  the  annual  report  of  the  experiment  station.  One  thousand 
copies  were  printed  and  distributed  during  the  past  year, 

NEW  HAMPSHIHE. 

Population,  411,588.  Total  number  of  homes,  97,902.  Number  of  farm  homes, 
28,271.  Per  cent  of  farm  homes,  28.9.  Approximate  population  in  farm  homes, 
118,948. 

Director  of  institutes. — N.  J.  Bachelcler,  Secretary  State  Board  of  Agriculture, 
Concord. 

The  public  statutes  of  New  Hampshire  require  the  secretaiw  of  the 
board  of  agriculture  to  make  arrangements  for,  give  public  notice  of, 
and,  if  possible,  personally  attend  the  farmers’  meetings  authorized 
by  the  board.”  Under  this  general  authority  farmers’  institutes  have 
been  organized  and  conducted.  Last  season  18  institutes  were  held, 
composed  of  38  sessions.  Thirty-four  hundred  people  were  in  at¬ 
tendance,  and  16  lecturers  were  upon  the  State  corps  of  instructors. 
The  total  expense  was  $1,588,  all  of  which  was  appropriated  by  the 
State  board  of  agriculture  from  the  general  funds  received  from  the 
State  for  this  purpose.  Local  arrangements  for  holding  institutes 
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arc  made  the  secretarv  of  the  board  with  grange  organizations, 
farm  clubs,  and  agricultural  and  liorticultural  societies.  Two  thou¬ 
sand  copies  of  rej^orts  of  proceedings  were  2)ublishcd  and  distributed. 

NEW  JERSEY. 

Population,  l,S8o,G09.  Total  number  of  homes,  415,222.  Number  of  farm 
homes,  35,387.  Per  cent  of  farm  homes,  8.5.  Approximate  population  in  farm 
homes,  1G0,111. 

Director  of  institutes. — Franklin  -Dye,  Secretary  of  State  P>oarcl  of  Agriculture, 
Trenton. 

The  farmers’  institutes  in  Xew  Jersey  are  organized  and  conducted 
under  general  authority  granted  to  the  State  board  of  agriculture 
by  the  legislature.  Under  the  act  the  board  is  authorized  to  “  employ 
suitable  persons  to  lecture  before  the  State  board  of  agriculture  at  its 
annual  or  other  meetings,  and  in  the  counties  of  the  State.”  The 
-executiye  committee  of  the  board  has  delegated  the  management  and 
conduct  of  the  institutes  to  its  secretary.  Thirty  institutes  were  held 
during  the  past  year,  composed  of  119  sessions.  Fifteen  'were  one- 
dai',  11:  were  two-day,  and  1  was  a  three-day  institute.  The  total 
attendance  was  1,500.  Ten  lecturers  are  upon  the  State  corps  of 
teachers,  8  of  lyhom  gaye  instruction  in  the  institutes  during  the  year. 
Eighteen  hundred  dollars  was  expended  for  meeting  the  expenses  of 
institutes,  and  the  same  ampunt  has  been  appropriated  for  the  coming 
year.  No  report  of  the  institute  proceedings  is  published  except  that 
an  occasional  summary  of  the  work  is  printed  in  the  annual  report  of 
ihe  State  board  of  agriculture.  There  are  no  specific  local  organiza¬ 
tions  for  institute  work  in  the  State.  The  director  inyites  the  mem- 
liers  of  county  boards,  granges,  and  farm  clubs  to  aid  him  in  the  work 
of  arranging  for  the  county  meetings.  In  most  cases  the  dates, 
]Jaces,  and  programmes  are  prepared  by  the  State  director.  The 
local  communities  are  expected  to  proyide  proper  meeting  rooms,  and 
to  pay  all  expenses  for  heat  and  light.  The  director  attends  most  of 
the  institutes,  and  in  many  instances  takes  part  as  a  lecturer.  An 
annual  round-up  meeting  is  held  in  connection  with  the  meeting  of 
the  State  board  of  agriculture. 

NEW  MEXICO. 

I’opnlation,  195,310.  Total  number  of  homes,  4G,355.  Number  of  farm  homes, 
is, 102.  Per  cent  of  farm  homes,  28.3.  Approximate  population  in  farm  homes, 
55.272. 

Director  of  institutes. — Luther  Foster,  I'resiclent  College  of  Agriculture  and 
Mechanic  Arts,  and  Director  of  the  Experiment  Station,  Mesilla  Park. 

Idle  farmers'  institute  work  in  Xew  Mexico  is  under  the  direction 
of  the  agricultural  college  and  experiment  station.  There  is  no  spe¬ 
cific  legislation  proyiding  for  the  organization  or  control  of  the  insti- 
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tute  work.  The  expenses  are  met  by  appropriations  made  by  the 
board  of  regents  of  the  College  of  Agriculture  and  Mechanic  Arts 
and  of  the  experiment  station.  Four  institutes  were  held  last  year, 

3  one-day  and  1  tAYO-day.  The  total  number  of  sessions  Avas  9  and  the 
attendance  IGO.  The  State  agricidtural  college  and  experiment  sta¬ 
tion  furnished  15  lecturers,  Avho  Avere  employed  in  the  aggregate 
tAventy-one  days.  The  total  cost  of  the  institutes  for  the  year  Avas 
$28.50.  No  report  of  the  proceedings  is  published.  The  citizens  in 
the  localities  Avhere  institutes  are  held  pay  all  the  expenses  of  the 
meetings  except  those  incurred  by  the  State  lecturers.  The  advertis¬ 
ing  of  the  institutes  is  committed  to  the  localities  in  Avhich  the  meet¬ 
ings  are  to  be  held.  Wherever  there  is  an  agricultural  organization 
in  a  locality  the  institute  Avork  is  conducted  through  this  organiza¬ 
tion.  If  no  organization  exists,  then  a  committee  of  citizens  is  ap- 
lAointed  to  arrange  for  the  meeting.  To  this  organization  or  commit¬ 
tee  is  committed  the  preparation  of  the  programme,  the  selection  of 
local  speakers,  the  fixing  of  the  dates,  and  the  securing  of  places  of 
meeting. 

NEY/  YOUK. 

Population,  7,208,894.  Total  number  of  homes,  t, 634,523.  Number  of  farm 
homes,  227,822.  Per  cent  of  farm  homes,  13,9.  Approximate  population  in 
farm  homes,  1,010,370. 

Director  of  institutes. — F.  E.  Dawley,  Fayetteville. 

The  director  of  institutes  in  XeAv  York  is  appointed  by  the  com¬ 
missioner  of  agriculture  under  the  authority  of  an  act  of  the  legis¬ 
lature  creating  the  department  of  agriculture.  The  hiAV  provides 
for  the  appointment  of  the  director  of  institutes  and  for  the  appro¬ 
priation  of  funds  to  conduct  them,  leaifing  the  manner  of  organiza¬ 
tion  and  management  entirely  in  the  hands  of  the  State  institute 
director.  Last  year  26T  institutes  Avere  held,  made  up  of  1,154  ses¬ 
sions.  One  hundred  of  these  AATre  one-day,  163  Avere  tAvo-day,  and 

4  Avere  three-day  institutes.  The  total  attendance  Avas  64,347.  Sixty- 
three  lecturers  Avere  upon  the  State  corps  of  instructors,  and  $20,000 
Avas  appropriated  for  carrying  on  the  Avork,  of  Avhich  $18,970  Avas 
used.  A  considerable  number  of  independent  institutes  Avere  held, 
having  an  estimated  attendance  of  35,000  persons.  As  many  as  five 
separate  corps  of  speakers  are  in  the  field  at  the  same  time.  An 
annual  meeting  of  the  lecturers  upon  the  State  force  has  been  held 
for  the  purpose  of  normal  instruction.  During  the  past  year  a 
course  continuing  for  tAvo  Aveeks  was  provided,  one  Aveek  at  the  State 
experiment  station  at  Geneva  and  one  AATek  at  the  Cornell  Univer- 
sitAX  The  corps  of  lecturers  was  Avell  represented  at  both  of  the 
meetings,  and  much  interest  was  manifested  in  the  lectures  and  dis¬ 
cussions.  The  State  speakers  in  New  York  are  all  listed  under  the 
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civil  service,  and  the  director  reports  that  there  has  tliiis  far  been  no 
serious  trouble  from  the  rulings  of  their  civil-service  commission. 
A  special  effort  has  been  made  to  devTdop  institute  lecturers  from 
among  their  own  citizens,  and  the  large  number  of  efficient  instruct¬ 
ors  now  upon  the  State  force  is  evidence  of  the  success  of  the  director 
in  this  respect. 

An  annual  rejDorb  of  institutes,  numbering  25,000  coj)ies,  was 
printed  and  distributed  by  the  State  director  and  b}^  members  of  the 
legislature.  The  local  or  county  organization  varies.  Usually  a 
local  committee  is  selected  by  the  State  director  to  have  charge  of  the 
arrangements  for  holding  tlie  county  meetings.  The  dates,  places, 
and  programmes  are  arranged  by  the  director.  Each  locality  is 
required  to  provide  a  hall  free  of  expense.  The  State  pays  the 
expenses  for  advertising  and  for  the  lighting  and  heating  of  the  hall. 
The  director  frequently  furnishes  speakers  for  independent  insti¬ 
tutes  that  are  held  under  the  auspices  of  granges,  farm  clubs,  or  agri¬ 
cultural  societies.  The  attendance  at  these  independent  institutes 
last  year  is  reported  as  35,000.  The  director  reports  having  held 
during  the  season  72  institute  sessions  specially  for  farmers’  boys  and 
girls  Avith  pronounced  success.  The  special  topics  presented  for 
discussion  before  all  of  the  institutes  Avere  “  good  roads  ”  and  “  rural 
schools.” 


NORTH  CAROLINA. 

Population,  1,893,810.  Total  number  of  homes,  370,072.  Number  of  farm 
homes,  223,831.  Per  cent  of  farm  homes,  G0.5.  Approximate  population  in 
farm  homes,  1,145,755. 

Director  of  institutes. — S.  L.  Patterson,  Commissioner  of  Agriculture, 
Raleigh. 

By  act  of  assembly  it  is  made  the  dut}^  of  the  commissioner  of 
agriculture  of  North  Carolina,  by  and  Avith  the  consent  and  advice 
of  the  board  of  agriculture,  “  to  hold  farmers’  institutes  in  the 
seATral  counties  of  the  State  as  frequently  as  may  be  deemed  advis¬ 
able  in  order  to  instruct  the  people  in  iinproATd  methods  in  farming, 
in  the  beneficial  use  of  fertilizers  and  composts,  and  to  ascertain 
the  Avants  and  necessities  of  the  various  farming  communities;  and 
may  collect  the  papers  and  addresses  made  at  these  institutes  and 
publish  the  same  in  pamphlet  form  annualh"  for  distribution  among 
the  farmers  of  the  State.  He  may  secure  such  assistants  as  may  be 
necessary  or  beneficial  in  holding  such  institutes.” 

Thirty-three  institutes  Avere  held  last  year,  composed  of  71  ses¬ 
sions,  and  the  total  attendance  Avas  8,411.  Ten  instructors  Avere 
upon  the  State  lecture  force,  7  of  Avhom  Avere  members  of  the  agri¬ 
cultural  college  and  station  staffs.  The  representatives  of  these 


H.  Doc.  421,  58-3- 


42 


658 


REPORT  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


institutions  attended  all  of  the  institutes  and  contributed  ninety  days 
of  their  time.  The  total  expense  for  the  year  was  $850,  which  sum 
was  contributed  b}"  the  State  board  of  agriculture  from  revenues 
derived  from  the  tax  on  commercial  fertilizers  in  the  State.  The 
director  of  institutes  is  also  commissioner  of  agriculture  and  is  elected 
by  the  people  for  a  term  of  four  years.  Fourteen  hundred  dollars 
has  been  appropriated  by  the  board  for  institute  purposes  for  the 
coming  season.  An  annual  report  of  the  proceedings  of  the  insti¬ 
tutes,  consisting  of  27,000  copies,  is  printed  and  distributed  to  the 
regular  mailing  list  of  the  department  of  agriculture.  The  local 
organization  for  the  counties  consists  of  a  chairman,  secretary,  and 
committee  on  programmes.  The  director  holds  institutes  upon  re¬ 
quest  of  the  various  localities.  The  local  expenses  are  provided 
for  by  tlie  community  in  which  the  institute  is  held.  Announcement 
of  the  dates,  places,  and  speakers  is  made  by  publication  in  the 
newspapers  and  through  the  distribution  of  posters.  A  round-up 
institute  or  State  farmers’  convention  was  held  at  the  agricultural 
college,  which  continued  in  session  several  days  and  was  attended 
by  about  400  persons. 

NOUTH  DAKOTA. 

Population,  310,146.  Total  number  of  homes,  64,690.  Number  of  farm  homes, 
44,112.  I‘er  cent  of  farm  homes,  68.2.  Approximate  population  in  farm  homes, 
217,657. 

Director  of  institutes. — E.  E.  Kaufman,  Professor  of  Dairying,  North  Dakota 
Agricultural  College,  Agricultural  College. 

The  farmers’  institute  board  is  provided  for  by  an  act  of  assembhq 
approved  March  19,  1903.  The  board  is  composed  of  the  president 
of  the  board  of  trustees  of  the  Forth  Dakota  Agricultural  College,  the 
commissioner  of  agriculture  and  labor,  the  director  of  the  experiment 
station,  the  professor  of  agriculture,  and  the  professor  of  dairying  of 
the  Forth  Dakota  Agricultural  College.  It  is  made  the  duty  of  the 
board  to — 

employ  a  director  of  farmers’  institutes  and  such  other  institute  lecturers  as 
may  be  deemed  necessary  ;  to  authorize  the  holding  of  not  less  than  40  insti¬ 
tutes  each  year,  the  same  to  be  of  such  a  nature  as  to  instruct  the  farmers  of 
the  State  in  maintaining  the  fertility  of  the  soil,  the  improvement  of  cereal 
crops  grown  in  the  State,  principles  of  breeding  as  applied  to  domestic  animals, 
the  making  and  handling  of  dairy  products,  the  destruction  of  noxious  weeds 
and  injurious  insects,  forestry,  and  growing  of  fruits,  feeding  and  management 
of  live  stock,  and  in  general  such  instruction  as  will  tend  to  promote  the  pros¬ 
perity,  home  life,  and  comfort  of  the  farming  population. 

The  act  appropriates  $8,000  biennially  for  carrying  on  the  institute 
work.  Forty-six  institutes  were  held  last  year,  consisting  of  151 
sessions.  Twenty-three  were  one-day  institutes,  and  23  were  two-day 
institutes.  The  attendance  was  13,567.  The  number  of  speakers 
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upon  the  State  force  vcas  10.  Four  of  these  were  members  of  the 
State  agTiciiltiiral  experiment  station  staff  and  contributed  twenty 
days  of  time.  The  total  cost  of  the  institutes  Avas  $4,373.  F our  thousand 
and  sixty-eight  dollars  was  contributed  by  the  State  and  $305  was 
receii^ed  from  advertising  in  the  institute  annual.  The  appropria¬ 
tion  for  the  year  ending  June  30,  1005,  is  $3,031.  The  institute  pro¬ 
ceedings  are  published  in  an  annual,  of  AYhicli  10,000  copies  are  dis¬ 
tributed  at  institute  meetings  and  through  the  mail.  The  State  lec¬ 
turers  are  appointed  by  the  institute  board.  This  board  also  appoints 
the  State  director,  ivliose  term  of  office  is  for  one  year.  An  institute 
committee  in  each  county  is  selected  by  the  State  institute  board  to 
look  after  the  adi^ertising  and  make  such  special  arrangements  as  are 
necessary  for  the  successful  conduct  of  the  meetings.  The  dates, 
places,  and  programmes  are  all  arranged  by  the  State  director,  and 
notices  of  meetings  are  advertised  by  means  of  large  posters,  through 
the  publication  of  the  programmes  by  local  nev/spapers,  and  by  postal 
card  invitations  sent  out  through  the  mail. 

OHIO. 

Population,  4,157,545.  Total  niiniber  of  homes,  944,433.  Number  of  farm 
homes,  280,068.  Per  cent  of  farm  homes,  29.7.  Approximate  population  in  farm 
homes,  1,237,790. 

Director  of  institutes. — W.  W.  IMiller,  Secretary  State  Board  of  Agriculture, 
Columbus. 

The  farmers’  institute  Avork  in  Ohio  is  organized  under  the  pro- 
ATsions  of  an  act  of  assembly  passed  April  20,  1890,  and  amended 
Ajiril  27,  1896.  Under  this  act  Avhenever  twenty  or  more  persons 
residents  of  any  county  in  the  State  organize  themseh^es  into  a  farm¬ 
ers’  institute  societ}^,  adopt  a  constitution  and  by-laws  agreeable  to 
rules  and  regulations  furnished  by  the  State  board  of  agriculture, 
and  Avhen  such  society  shall  haA^e  elected  proper  officers  and  per¬ 
formed  such  other  acts  as  may  be  required  by  the  rules  of  the  State 
board  of  agriculture,  such  society  shall  be  deemed  a  body  corporate.” 
Not  more  than  four  farmers’  institute  societies  in  any  county  are  per¬ 
mitted  to  hold  annual  meetings  under  the  auspices  of  the  State 
board  of  agriculture.  The  secretary  of  the  State  board  of  agriculture 
lias  charge  of  the  farmers’  institute  Avork  under  the  general  direction 
of  the  board. 

Section  3  of  the  act  provides  for  the  maintenance  of  farmers’  insti¬ 
tutes  through  the  leAy  of  a  direct  tax.  Ohio  is  the  only  State  that 
has  adopted  this  method  of  institute  support.  The  section  is  as  fol¬ 
lows  : 

AATieii  a  society  organized  under  the  provisions  of  this  act  shall  have  held 
an  annual  farmers’  institute  meeting  in  accordance  with  the  rules  of  the  State 
board  of  agriculture,  the  secretary  of  said  board  shall  issue  certificates,  one  to 
the  pre.^ident  of  the  farmers’  institute  society  and  one  to  the  president  of  the 
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State  board  of  agrienltiire,  setting  forth  these  facts,  and  on  the  presentation  of 
these  certificates  to  the  comity  auditor  he  shall  each  year  draw  orders  on  the 
treasurer  of  the  county  as  follows  :  Based  on  the  last  previous  national  census, 
a  sum  ec]ual  to  three  mills  for  each  inhahitant  of  the  county  in  favor  of  the 
])resident  of  the  State  hoard  of  agriculture  and  a  sum  equal  to  three  mills  for 
each  inhahitant  of  the  county  in  favor  of  the  president  of  the  farmers’  institute 
society,  where  hut  one  society  is  organized ;  hut  in  counties  where  there  are 
more  than  one  farmers’  institute  society  organized  under  the  provisions  of  this 
act  and  holding  meetings  under  the  auspices  and  hy  the  direction  of  the  State 
board  of  agriculture,  the  said  three  mills  for  each  inhahitant  shall  he  equally 
apportioned  among  such  societies,  and  warrants  in  the  proper  amounts  issued 
to  the  respective  presidents,  and  the  treasurer  of  the  county  shall  pay  the  same 
from  the  county  fund:  Provided,  That  in  no  county  shall  the  total  annual  sum 
exceed  tvro  hundred  and  fifty  dollars :  And  i)rovided  further,  That  the  pay¬ 
ment  to  any  institute  society  shall  not  exceed  the  expense,  as  per  detailed  state¬ 
ment,  provided  in  section  four  of  this  act. 

Tlie  act,  it  will  be  seen,  provides  permanent  county  institute  organi¬ 
zation  and  secures  to  each  a  substantial  fund  for  support.  The  State 
board  of  agriculture,  under  rules  which  it  is  authorized  to  prescribe, 
gives  specific  instructions  for  the  formation  of  local  societies  and  di¬ 
rects  hoAV  reports  shall  be  made  out,  and  directs  the  details  to  be  ob¬ 
served  in  conducting  their  institute  meetings.  The  State  lecturers 
are  required  to  devote  their  time  and  efforts  to  the  discussion  of  such 
subjects  as  are  designated  by  the  institute  law,  namely,  “  farming, 
stock  raising,  fruit  culture,  and  all  branches  of  business  connected 
with  the  industry  of  agriculture.” 

Two  hundred  and  forty-five  institutes  were  held  last  year,  consist¬ 
ing  of  1,225  sessions.  All  of  these  were  two-day  institutes,  and  the 
attendance  Avas  T5,3G0.  The  State  teaching  force  consisted  of  27 
members,  and  the  total  expense  incurred  was  $17,580.  Twenty  thou¬ 
sand  copies  of  re]:>orts  of  the  proceedings  were  printed  and  distrib¬ 
uted.  All  of  the  local  expenses  are  met  b}^  the  counties  from  their 
portion  of  the  per  capita  tax.  The  dates  and  places  for  institutes 
are  arranged  by  the  State  director,  and  the  programmes  are  submitted 
to  him  by  local  societies  for  approval.  Tlie  dates,  places,  and  speak¬ 
ers  are  announced  about  forty  days  in  advance  of  December  1,  which 
is  the  beginning  of  the  institute  season.  The  institutes  are  advertised 
locallj^  by  the  county  societies.  A  number  of  independent  institutes 
were  held  during  the  year  by  local  organizations.  The  average 
attendance  at  each  of  these  is  given  at  291.  A  round-up  meeting  was 
held  last  year  consisting  of  four  sessions.  About  500  farmers  were  in 
attendance. 

OKLAHOMA. 

Population,  308,331.  Total  mimher  of  homes,  80,908.  Number  of  farm  homes, 
03,094.  Per  cent  of  farm  homes,  72.0.  Approximate  population  in  farm  homes, 
289,188. 

Director  of  institutes. — J.  B.  Thohurn,  Secretary  Board  of  Agriculture, 
Guthrie. 
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A  State  board  of  agTiculture,  consisting  of  six  elective  mem])ers 
and  the  governor,  vlio  is  a  nicinber  ex  otlicio,  has  been  created  by  a 
recent  act  of  the  Territorial  legislature.  The  six  meinbers  of  this 
board  are  elected  by  delegates  from  county  institutes,  which  organi¬ 
zations  are  provided  for  in  the  act  creating  the  State  board  of  agricul¬ 
ture.  AVhenever  not  less  than  fifteen  farmers,  residents  in  aii}^  one 
county,  shall  ai)ply  to  the  secretary  of  the  Territory,  lie  is  recpiired  to 
issue  a  charter  of  incorporation,  and  the  organization  shall  thereafter 
be  known  as  the  county  farmers*  institute  for  such  count}^  These 
count}'  institutes  are  required  to  liold  an  annual  meeting  at  the  county 
seat,  at  which  matters  pertaining  to  agriculture  slndl  be  discussed 
and  one  delegate  be  elected  to  attend  the  annual  meeting  of  the  State 
board  of  agriculture.  These  delegates  at  their  annual  meeting  elect 
two  members  of.  the  State  board  of  agriculture  whose  terms  are  for 
three  years,  and  the  law  provides  that  this  board  so  elected  “  shall 
have  supervision  of  the  county  farmers’  institute  system.”  The  board 
elects  its  secretary  and  assigns  liis  duties,  one  of  which  is  the  manage¬ 
ment  of  the  farmers’  institutes.  Tlie  act  directs  that  “  it  shall  also 
be  the  duty  of  the  secretary  of  the  board  to  cooperate  with  the  faculty 
of  the  agricultural  and  mechanical  college  and  the  staff  of  the  agri¬ 
cultural  experiment  station  in  the  preparation  of  programmes  for 
institute  meetings  and  to  attend  tlie  annual  meeting  of  each  county 
farmers’  institute.”  The  expenses  of  the  delegates  from  the  county 
institutes  to  the  annual  meeting  of  the  board  of  agriculture  are  paid 
by  the  Territorial  treasurer  upon  warrants  drawn  by  the  Territorial 
auditor,  the  compensation  to  be  at  the  rate  of  $2  per  day  for  not  more 
than  three  days  and  3  cents  per  mile  for  each  mile  necessarily  traveled 
in  going  to  and  returning  from  such  meeting. 

Last  year  52  institutes  v'ere  held ;  28  were  one-day,  22  were  two- 
day,  and  2  were  three-day.  The  total  number  of  sessions  was  129, 
and  the  attendance  was  5,200.  The  cost  of  the  institutes  was  about 
$1,000,  which  does  not  include  the  salary  of  the  State  director.  The 
board  of  agriculture  appropriated  $300  and  the  local  organizations 
contributed  the  additional  amount.  There  were  8  lecturers  upon  the 
State  institute  force,  0  of  whom  were  members  of  the  State  agricul¬ 
tural  college  and  experiment  station  staffs,  who  contributed  forty- 
eight  days  of  time.  The  dates  of  the  institutes  are  fixed  ])y  the 
county  organizations  at  their  annual  meetings,  and  they  also  assist 
the  State  director  in  preparing  programmes.  Xo  report  of  the  insti¬ 
tute  proceedings  is  published.  An  annual  round-up  meeting  was 
held,  continuing  through  five  sessions,  with  an  average  attendance 
of  150. 
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OUEGON. 

Population,  413,536.  Total  number  of  homes.  01,214.  Number  of  farm  homes, 
36,156.  Per  cent  of  farm  homes,  39.6.  Approximate  population  in  farm  homes, 
163,760. 

Director  of  institutes. — James  Withycombe,  Director  Agricultural  Experiment 
Station,  Corvallis. 

Oregon  has  no  latv  respecting  farmers’  institutes.  Those  that  are 
held  are  under  the  direction  of  the  State  agricultural  college  and 
experiment  station,  and  the  service  is  altogether  voluntary  on  the 
part  of  these  institutions.  Last  year  14  institutes  were  held;  8  were 
one-day  and  6  were  two-day.  The  total  number  of  sessions  was  46 
and  the  attendance  4,500.  The  State  lecture  force  is  composed  chiefly 
of  agricultural  college  and  experiment  station  men.  During  the  i^ear 
four  of  these  officials  were  in  the  institute  lecture  service  and  con¬ 
tributed  three  hundred  and  fifty-six  days  of  time.  The  expenses  of 
tlie  farmers’  institutes  were  paid  from  station  funds,  amounting  to 
$350.  An  appropriation  of  $500  has  been  made  for  the  coming  year. 
One  independent  institute  was  held,  with  a  reported  attendance  of 
300  persons.  There  is  no  regular  form  of  organization  for  the  dif¬ 
ferent  counties.  The  director  arranges  the  dates  and  places  after 
consultation  with  individuals  in  the  localities  desiring  institutes. 

PENNSYLVANIA. 

Population,  6,302,115.  Total  number  of  homes,  1,320,025.  Nunlber  of  farm 
homes,  225,565.  Per  cent  of  farm  homes,  17.1.  Approximate  population  in  farm 
homes,  1,077,661. 

Director  of  institutes. — A.  L.  Martin,  Deputy  Secretary  of  Agriculture,  Har¬ 
risburg. 

Under  the  Pennsylvania  law  the  deputy  secretary  of  agriculture, 
vdio  is  appointed  by  the  governor  for  a  term  of  four  years,  is  also 
director  of  farmers’  institutes.  Bn  is  required  to  “  arrange  them  in 
such  manner  as  to  time  and  places  of  holding  the  same  as  to  secure 
the  greatest  economy  and  efficiency  of  service,  and  to  this  end  he 
shall  in  each  county  where  such  institutes  are  to  be  held  confer  and 
advise  vdth  the  local  member  of  the  State  board  of  agriculture, 
together  with  representatives  duly  appointed  by  each  county  agricul¬ 
tural,  horticultural,  and  other  like  organizations,  with  reference  to 
the  appointment  of  speakers  and  other  local  arrangements.”  The 
institutes  are  supported  by  biennial  appropriations  by  the  legislature 
to  the  department  of  agriculture.  The  number  of  institutes  held  last 
3^ear  was  204.  Fifty-nine  Avere  one-day  institutes,  144  Avere  two-day, 
and  1  Avas  three-day.  The  total  number  of  sessions  was  805,  and  the 
attendance  Avas  70,380,  not  including  special  meetings.  The  amount 
appropriated  for  institute  purposes  last  year  Avas  $17,500.  This  does 
not  include  the  salary  of  the  director,  $3,000,  and  that  of  stenog- 
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rapher,  $000.  There  Avere  54  lecturers  upon  the  State  force,  2  of 
Avhoni  were  furnished  by  the  State  agricultural  experiment  station, 
Avho  contributed  sixty-two  days  of  time. 

Partial  reports  of  institute  proceedings  are  published  in  the  annual 
report  of  the  department.  Thirty-one  thousand  six  hundred  copies 
of  this  report  are  published  and  distributed  annually.  The  local 
organization  consists  of  a  county  chairmau,  Avho  is  usually  a  member 
of  the  State  board  of  agriculture,  elected  by  the  county  agricultural 
society,  and  one  representative  from  each  of  the  other  county  agri¬ 
cultural  organizations.  All  of  the  expenses  of  the  institute  work, 
including  the  local  expenses  in  the  several  counties,  are  paid  out  of 
the  State  appropriation.  The  State  director  fixes  the  dates  and  the 
county  committees  select  the  places  and  prepare  the  programmes. 
A  number  of  independent  institutes  Avere  held  during  the  year  by 
farmers’  clubs,  granges,  and  county  agricultural  societies  Avith  an 
aggregate  attendance  of  about  30,000  persons.  The  State  is  diAuded 
into  fiA-e  sections  for  institute  purposes  and  the  institute  director  fur¬ 
nished  at  least  three  lecturers  for  each  section. 

A  round-up  meeting  of  the  institute  Avorkers  is  held  each  year,  con¬ 
tinuing  for  from  two  to  three  days.  A  feature  of  the  Avork  in  this 
State  has  been  the  prescribing  of  one  or  tAvo  important  topics  and 
requiring  them  to  be  placed  upon  the  local  programmes  for  discus¬ 
sion  throughout  the  State.  “  Nature  study  in  the  public  schools  ”  and 
“  Centralization  ”  Avere  the  tAvo  leading  topics  presented  during  the 
past  season.  The  topics  selected  for  the  coming  year  are  Soil  fer¬ 
tility  ”  and  “  Centralized  schools.”  The  discovering  and  training  of 
institute  lecturers  so  as  to  increase  the  number  of  efficient  instructors 
in  institute  Avork  is  made  an  important  feature  by  the  State  director. 

POUTO  KICO. 

Farmers’  institutes  liaA^e  not  been  organized  in  Porto  Pico. 

RHODE  ISLAND. 

ropiilatiou,  428,550.  Total  number  of  homes,  94,179.  Number  of  farm  homes, 
5,038.  Per  cent  of  farm  homes,  0.  Approximate  population  in  farm  homes, 
25,713. 

Director  of  institutes. — .John  G.  Clarke,  Secretary  State  Board  of  Agriculture, 
Providence. 

Farmers’  in.stitutes  in  Phode  Island  are  conducted  under  authority 
granted  hy  the  general  assembly  in  an  act  passed  May  19,  1892,  sec¬ 
tion  4  of  Avhich  is  as  folloAvs : 

The  board  of  agriculture  shall  hold  one  agricultural  institute  in  each  county 
Jinnually,  either  independently  or  in  connection  with  any  society  or  association 
of  other  organization  dOA’oted  to  the  same  general  objects,  and  may  hold  as 
many  more  as  it  shall  deem  exi)edient,  and  shall,  as  far  as  practicable,  en¬ 
courage  State  and  local  associations  and  societies  in  the  interest  of  agriculture. 
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The  secretary  of  tlie  State  board  of  agriculture  is  charged  with  the 
duty  of  arranging  for  and  holding  institutes,  the  expenses  of  which 
are  paid  by  the  board  out  of  the  $15,000  annually  appropriated  for 
the  purpose  of  carrjdng  out  the  several  provisions  of  the  act  by  which 
the  board  is  constituted. 

Twelve  institutes  were  held  during  the  past  year,  composed  of  21 
sessions,  Avith  a  total  attendance  of  1,260.  The  amount  appropriated 
for  institute  expenses  Avas  $600,  and  the  entire  cost  was  $620.  TAvelve 
speakers  Avere  upon  the  State  lecture  force,  all  of  Avhom  Avere  mem¬ 
bers  of  the  faculty  of  the  State  agricultural  college  or  of  the  experi¬ 
ment  station  force.  The  dates,  places,  and  programmes  are  arranged 
by  the  director.  TAventy-fiA'e  hundred  copies  of  reports  of  the  pro¬ 
ceedings  Avere  printed  and  distributed. 

SOUTH  CAROLmA. 

Population,  1,340,31G.  Total  number  of  homes,  269,864.  Number  of  farm 
homes,  152,993.  Per  cent  of  farm  homes,  56.7.  Approximate  population  in 
farm  homes,  759,959. 

Director  of  institutes. — J.  S.  Newman,  Professor  of  Agriculture,  Clemson  Agri¬ 
cultural  College. 

In  1887  the  legislature  of  South  Carolina  made  it  obligatory  upon 
the  board  of  agriculture  to  hold  farmers’  institutes.  A  fetv  were  held 
under  the  provisions  of  that  act.  Several  years  later  Clemson  Agri¬ 
cultural  College  Avas  established,  and  the  duties  of  the  board  of  agri¬ 
culture,  so  far  as  related  to  the  holding  of  farmers’  institutes,  were 
devolved  upon  the  board  of  trustees  of  Clemson  Agricultural  College. 

In  the  Revised  Statutes  of  South  Carolina  for  1893,  section  1132, 
paragraph  10,  the  laAv  reads : 

They  [the  board  of  trustees  of  Clemson  Agricultural  College]  shall  have  power 
to  hold  agricultural  conventions  composed  of  delegates  from  each  county  of  tlie 
State.  *  *  *  ;  and  to  conduct  farmers’  institutes  at  such  times  and  places  as 

may  appear  expedient,  and  they  are  authorized  to  use  such  parts  of  funds  under 
their  control  as  may  be  necessary  to  meet  the  expenses  of  conducting  such 
institutes. 

Institutes,  therefore,  are  held  under  authority  granted  to  the  board 
of  trustees  of  Clemson  Agricultural  College.  A  committee  of  this 
board  makes  out  the  programme  for  the  year  and  appoints  an  officer 
to  take  charge  of  the  Avork  of  conducting  the  meetings.  The  rule 
adopted  by  the  board  is  to  require  that  an  inAutation  shall  be  received 
from  not  less  than  fifteen  farmers  in  a  locality  before  an  institute  Avill 
be  granted,  and  it  is  also  required  that  those  desiring  institutes  must 
have  their  petitions  in  the  hands  of  the  president  on  or  before  the  10th 
day  of  June.  These  petitions  must  designate  a  suitable  place  for 
holding  the  institute,  and  the  locality  will  be  expected  to  provide 
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cither  a  suitable  building  or  seats  in  some  grove  for  tlie  comfortable 
accommodation  of  tliose  v\ho  attend  the  institute.  The  director 
appoints  the  dates  at  which  the  institutes  will  be  held,  giving  due 
notice  to  the  petitioners  i]i  each  locality;  thereupon  they  are  expected 
to  advertise  tlie  meeting  throughout  the  territoiy  which  the  ijistituie 
is  to  reacli.  The  appropriation  for  expenses  is  made  by  the  trustees 
of  the  agricultural  college  from  the  college  and  station  funds. 

Thirty-three  institutes  A^;ere  held  during  the  past  year,  32  being 
one-day  institutes  and  1  three-day.  The  total  attendance  was  8,G90. 
Fifteen  lecturers  vrere  upon  the  State  institute  force.  Nine  were 
contributed  by  the  agricultural  college  and  G  by  the  experiment 
station.  The  expenses  of  the  institutes  amounted  to  $G00.  A 
round-up  institute,  extending  over  12 'sessions,  Avas  held  at  the  agri¬ 
cultural  college,  having  a  total  attendance  of  about  1,500  persons. 

SOUTH  DAKOTA. 

Population,  401,570.  Total  u amber  of  homes,  83,530.  Number  of  farm  homes, 
51,937.  Per  cent  of  farm  homes,  02.2.  Approximate  population  in  farm  homes, 
249,770. 

There  has  been  no  appropriation  made  for  farmers’  institutes  in 
South  Dakota,  and  consetpiently  no  institutes  were  held  during  the 
past  year.  An  effort  ivill  be  made  to  secure  an  appropriation  for 
institute  Avork  at  the  next  meeting  of  the  legislature, 

TSNHESSEE. 

Population,  2,020,015.  Total  number  of  homes,  402,530.  Number  of  farm 
homes,  220,027.  Per  cent  of  farm  homes,  50.2.  Approximate  population  in 
farm  homes,  1,135,585. 

Director  of  institutes. — W.  1A5  Ogilvie,  Commissioner  of  Agriculture,  Nashville. 

An  appropriation  was  made  by  the  legislature  to  the  department 
of  agriculture  to  be  used  by  the  commissioner  for  institute  purposes. 
The  commissioner  of  agriculture  selects  the  lecturers,  arranges  the 
programmes,  and  decides  the  times  and  places  for  holding  institute 
meetings.  vSeATiity-t  institutes  Avere  held  during  last  3Tar;  20 
Avere  one-day,  50  Avere  tAvo-day,  and  2  Avere  three-day,  Avith  a  total 
attendance  of  8,300.  The  estimated  number  of  sessions  is  200. 
Institutes  Avere  held  in  about  three-fourths  of  the  counties.  The 
amount  appropriated  Avas  $5,000,  all  of  Avhich  Avas  expended  in  insti¬ 
tute  AYork. 

The  State  is  divided  into  three  distinct  geographical  sections — 
eastern,  middle,  and  AA^estern  Tennessee.  Eound-up  institutes  Avere 
held  in  all  of  these  districts,  Avith  an  aggregate  attendance  of  about 
300.  No  regular  report  of  the  institute  proceedings  is  published,  but 
abstracts  of  the  several  meetings  are  printed  in  the  c.oiinty  papers. 
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TEXAS. 

Population,  3,048,710.  Total  number  of  homes,  589,291.  Number  of  farm 
homes,  341.889.  Per  cent  of  farm  homes,  58.  Approximate  population  in  farm 
liomes,  1,708,251. 

Director  of  institutes. — J.  W.  Carson,  College  Station. 

The  control  of  the  farmers’  institute  work  in  Texas  is  in  the  hands 
of  the  board  of  directors  of  the  agricultural  and  mechanical  college. 
Until  this  year  the  institutes  were  held  under  the  direction  of  an 
organization  known  as  the  Texas  Farmers’  Institute.  The  expenses 
were  met  by  an  agricultural  paper  that  paid  the  salary  of  a  director 
of  institutes  and  such  other  expenses  as  were  incurred  in  carrying 
on  the  worlv. 

The  legislature  of  Texas  in  1903  made  an  appropriation  of  $5,400 
to  the  agricultural  and  mechanical  college  for  farmers’  institute 
purposes  for  two  years.  The  past  year,  therefore,  is  the  first  in 
which  the  State  funds  were  available,  and  also  the  first  in  which 
this  institution  lias  had  direction  of  the  work.  A  member  of  the 
faculty  was  appointed  by  the  board  of  directors  of  the  college  to 
take  charge  of  organizing  and  conducting  the  institutes. 

During  the  year  the  director  has  organized  about  150  institutes 
in  the  several  counties,  and  also  a  large  number  of  truck  growers’ 
associations.  The  director  and  the  president  of  the  college  arrange 
the  dates,  places,  and  programmes  for  institute  meetings.  All  of 
the  local  expenses  are  met  by  the  citizens  of  the  community  in  which 
the  institute  is  held,  including  very  frequently  the  entertainment 
of  the  State  lecturers.  One  hundred  and  forty-four  institutes  were 
held  during  the  year;  140  of  these  were  one-day  institutes,  and  4 
were  two-day  institutes.  The  total  number  of  sessions  was  178,  and 
the  attendance  15,130.  There  were  34  lecturers  on  the  State  force, 
‘23  of  wdiom  WTre  supplied  by  the  agricultural  college  and  experi¬ 
ment  station,  wdio  contributed  284  days  of  time.  The  cost  of  'the 
institutes  for  the  year  wms  $3,950.  Twenty-seven  hundred  dollars 
of  this  was  contributed  by  the  State  and  the  balance  from  an  ap¬ 
propriation  made  by  the  United  States  Department  of  Agriculture 
out  of  the  boll-Aveevil  appropriation,  to  be  expended  under  the  super¬ 
vision  of  the  president  of  the  college  as  collaborator.  The  main 
object  in  making  this  appropriation  w^as  to  use  the  farmers’  institute 
as  a  means  of  acquainting  the  farmers  wdth  the  most  approved  agri¬ 
cultural  cotton  methods,  with  a  view"  to  aiding  them  in  making  a 
cotton  crop  in  spite  of  the  boll  weevil,  and  to  induce  them  to  adopt 
up-to-date  methods  of  farming.  The  correspondent  reports  that — 

The  localities  which  seem  to  be  most  in  need  of  the  service  of  institutes  were 
carefully  selected  and  distributed  over  the  State,  with  a  view  of  reaching  the 
greatest  nnmber  of  people.  Every  device  for  giving  notice  of  the  meetings  and 
for  securing  a  large  attendance  was  employed.  Where  institutes  had  already 
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been  orgranized  the  service  of  their  niembers  was  enlisted,  personal  letters  were 
written  to  comity  officials,  to  editors  of  comity  papers,  to  prominent,  wide-awake 
farmers  residing  in  the  communities,  and  programmes  giving  time  and  jilaces  of 
meetings  and  list  of  speakers  and  subjects  were  issued.  The  industrial  depart¬ 
ments  of  the  various  lines  of  railway  along  which  meetings  were  held  were 
approached  and  they  readily  gave  their  hearty  assistance  to  the  work.  In  most 
cases  they  furnished  transportation  to  the  speakers,  and  in  some  instances  placed 
private  cars  at  their  disposal,  and  frequently  did  extensive  advertising.  The 
press  of  the  State,  daily  and  weekly  papers,  rendered  invaluable  service  in 
giving  notice  of  meetings  and  in  making  satisfactory  reports  of  the  proceedings. 

County  organizations  are  formed  under  a  constitution  and  b3'-laws 
suggested  by  the  State  director.  I>y  the  terms  of  this  constitution 
the  local  societies  agree  to  meet  once  each  month  for  the  discussion  of 
agricultural  questions.  The  special  topics  discussed  during  the  past 
season  were  diversification,  cotton  and  cotton  insect  pests,  and  swine 
and  sheep  growing.  Two  round-up  institutes  were  held,  at  which 
1,250  2)ersons  were  in  attendance.  The  ^mblishing  and  distributing 
of  10,000  co2:)ies  of  the  institute  proceedings  is  contem2:)lated. 

There  has  also  been  organized  in  this  State  a  farmers’  boys’  ])yo- 
gressive  league,  intended  to  reach  the  boys  and  girls  out  ip^on  the 
farms  and  to  assist  them  in  the  higher  forms  of  agricultural  life  and 
practice.  Any  boy  or  girl  between  the  ages  of  14  and  20  living  on 
the  farms  or  ranches  of  the  Southwest  can  become  a  member,  and  will 
be  entitled  to  certain  2)rivi]eges  which  the  constitution  of  the  league 
2)rovides.  For  the  j^Tesent  they  are  engaged  in  cultivating  crops  the 
seeds  for  vrhich  were  furnished  by  the  Texas  Farmers’  Congress.  A 
rejiort  of  their  work  is  made  to  the  county  farmers’  institute,  and 
2:>rizes  are  offered  for  2:>roducts  that  are  specially  meritorious. 

UTAH. 

Population,  270,749.  Total  number  of  homes,  50,190.  Number  of  farm  homes, 
19,529.  Per  cent  of  farm  homes,  34.8.  Approximate  population  in  farm  homes, 
90,308. 

Director  of  institutes. — John  A.  Widtsoe,  Director  Agricultural  Experiment 
Station,  Logan. 

Farmers’  institutes  in  Utah  are  by  law  under  the  direction  of  the 
trustees  of  the  agricultural  college,  who,  “  with  the  advice  of  the 
faculty  of  said  college,  are  hereby  authorized  and  required  to  hold 
institutes  for  the  instruction  of  the  citizens  of  this  State  in  the  vari¬ 
ous  branches  of  agriculture.”  There  must  be  held  at  least  one  insti¬ 
tute  in  each  county  during  each  school  year,  at  such  times  and  at  such 
2ffaces  as  the  trustees  and  faculty  of  the  agricultural  college  may 
direct.  They  are  authorized  to  make  such  rules  and  regulations  as 
they  deem  2ii‘02ier  for  organizing  and  conducting  institutes,  and  may 
employ  an  agent  or  agents  to  2iorform  such  work  in  connection  with 
the  faculty  of  the  college.  The  sum  of  $1,500  is  annually  a2i25i’opi'i" 
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cited,  to  be  expended  by  the  board  of  trustees  for  institute  purposes. 
Under  the  provisions  of  this  act  it  is  made  the  duty  of  those  conduct¬ 
ing  the  institutes  to  encourage  and  assist  in  the  organization  of  local 
agricultural  societies.  A  course  of  instruction  must  be  so  arranged 
^  as  to  present  to  those  in  attendance  the  results  of  the  most  recent 
investigations  in  theoretical  and  practical  agriculture.”  Fifty-nine 
i  institutes  were  held  during  the  year,  consisting  of  65  sessions.  All 
'  Avere  tAvo-day  institutes,  excepting  three,  Avhich  Avere  three-day.  The 
total  attendance  Avas  12,000,  and  the  entire  cost  $1,500,  not  including 
the  salary  of  the  State  director.  Nineteen  lecturers  Avere  upon  the 
State  institute  force,  all  of  Avhom  Avere  members  of  the  college  faculty 
or  of  the  experiment  station  staff.  Five  thousand  copies  of  the  re¬ 
ports  of  jAroceedings  are  printed  and  distributed.  A  committee  of 
the  faculty,  under  the  .direction  of  the  president,  arranges  for  all 
institute  Avork.  The  dates,  places,  and  programmes  are  fixed  b}^  this 
committee.  All  the  local  expenses  incurred  in  holding  meetings  are 
paid  out  of  the  State  appropriation. 

VERMONT. 

Population,  343,041.  Total  number  of  homes,  81,462.  Number  of  farm  homes, 
32,871.  Per  cent  of  farm  homes,  40.4.  Approximate  population  of  farm  homes, 
138,830. 

Director  of  institutes. — C.  J.  Bell,  Secretary  State  Board  of  Agriculture, 
Hardwick. 

The  farmers’  institute  Avork  of  Yermont  is  under  the  control  of  the 
State  board  of  agriculture.  This  board  is  composed  of  the  governor, 
the  Jiresident  of  the  University  of  Yermont  and  State  Agricultural 
College,  and  three  other  persons  appointed  by  the  gOA^ernor.  They 
hold  office  for  tAvo  years.  The  board  is  required  to  ‘‘  hold  one  meeting 
in  each  county  annually,  and  others  if  deemed  expedient,  and  may 
employ  lecturers,  essayists,  or  other  aid  in  conducting  said  meetings, 
managing  its  affairs  generally  and  discharging  its  duties.  At  such 
meetings  it  shall  present  subjects  for  discussion,  and,  among  other 
topics,  forestry,  tree  planting,  roads  and  road  making.” 

Forty-eight  institutes  Avere  held  during  the  year,  consisting  of  125 
sessions.  Ten  thousand  persons  were  in  attendance.  Eight  State 
lecturers  Avere  engaged  in  giAung  instruction.  Five  thousand  dollars 
Avas  appropriated  by  the  State  for  meeting  the  expenses,  and  of  this 
$3,350  was  used.  The  board  publishes  annifally  3,000  copies  of  its 
reports,  AAdiich  includes  the  proceedings  of  the  farmers’  institutes. 
The  dates,  places,  and  programmes  for  institutes  are  arranged  by  the 
State  director,  Avho  is  also  secretary  of  the  State  board  of  agriculture. 
The  free  use  of  hall  is  required  to  be  provided  by  the  community,  the 
State  board  defra3dng  the  other  local  expenses.  Three  members  of 
the  faculty  of  the  agricultural  college  assisted  in  giving  instruction. 
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VIRGINIA. 

Population,  1,854,184.  Total  iiniiiber  of  hoiiies,  304,517.  Nnmlier  of  farm 
homes,  170,412.  Per  cent  of  farm  homes,  40.8.  Approximate  population  in  farm 
homes,  807,758. 

Director  of  institutes. — G.  W.  Koiner,  Commissioner  of  Agriculture,  Richmond. 

lender  ait  act  of  the  legislature  of  1893  the  board  of  agTiculture  of 
the  State  of  A^irginia  is  reciuired  to  hold  “  farniers’  institutes  at  such 
times  and  at  such  places  througliout  the  State  as  it  may  deem  necessary 
for  the  advancement  of  agricultural  knoAvledge  and  the  improvement 
of  agricultural  methods  and  jtractices,  and  publish  and  distribute  such 
paiiers  and  addresses  read  or  made  at  these  institutes  as  promise  to 
be  of  value  to  the  farming  interests.” 

The  duty  of  arranging  for  and  conducting  farmers’  institutes  is 
placed  in  the  hands  of  the  secretary  of  the  board.  The  only  data  that 
it  has  been  possible  to  secure  respecting  the  institute  work  in  this 
State  is  to  the  effect  that  50  counties  were  visited  last  year,  and  the 
amount  of  money  expended  was  $3,500.  I'hree  or  four  lecturers 
attended  every  institute.  The  average  attendance  at  the  institutes  is 
about  200. 

WASHINGTON. 

lopulation,  518,103.  Total  number  of  liome.s,  113,080.  Number  of  farm 
home.s,  33,931.  Per  cent  of  farm  homes,  30.  Approximate  population  in  farm 
homes,  155,430. 

Director  of  institutes. — E.  A.  Bryan,  President  Washington  Agricultural  Col¬ 
lege  and  School  of  Science,  Pullman. 

The  law  of  the  State  of  Washington  in  defining  the  purpose  of  the 
Washington  Agricultural  College  and  School  of  Science  declares  that 

one  of  the  objects  of  the  State  college  shall  be  to  hold  farmers’  insti¬ 
tutes  at  such  times  and  places  and  under  such  regulations  as  the 
board  of  regents  may  determine.”  An  act  of  the  legislature  of  1903 
requires  “  that  at  least  one  institute  shall  be  held  in  each  county  of 
the  State  in  each  year.”  Fifty-seven  institutes  were  held  last  year. 
Twelve  were  one-day,  M  were  two-day,  and  1  was  three-day.  The 
total  number  of  sessions  was  259,  and  the  attendance  is  given  at 
15,922.  The  amount  appropriated  for  institute  purposes  by  tlie 
State  was  $2,500.  Twelve  speakers  are  upon  the  State  institute 
force.  Eight  of  these  are  from  the  faculty  of  the  agricultural  college 
and  the  staff  of  the  experiment  station.  The  president  of  the  college 
is  the  superintendent  of  farmers’  institutes,  but  the  dean  of  agricul¬ 
ture  is  the  field  agent  and  has  direct  control  of  the  execution  of  the 
work.  Xo  regular  report  of  the  institute  proceedings  is  published, 
but  an  institute  bulletin  is  annually  prepared  and  distributed  for 
information. 

A  round-up  or  general  meeting  was  held  at  the  time  of  the  meeting 
of  the  State  Dairy  Association.  Two  hundred  and  fifty  were  present 
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and  six  sessions  of  conference  were  held.  County  institute  organiza¬ 
tions  have  been  established  throughout  the  State,  which  are  intrusted 
with  the  duty  of  making  local  arrangements  for  institute  meetings. 

WEST  VIRGINIA. 

Population,  958,800.  Total  number  of  homes,  180,291.  Number  of  farm 
homes,  94,500.  Per  cent  of  farm  homes,  50.8.  Approximate  population  in 
farm  homes,  487,070. 

Director  of  institutes. — J.  B.  Garvin,  Assistant  Secretary  of  the  Board  of 
Agriculture,  Chaileston. 

The  law  of  West  A^irginia  places  the  control  of  the  farmers’  insti¬ 
tutes  in  the  hands  of  the  State  board  of  agriculture.  Under  this  act 
the  board  is  required  to  “  promote  and  encourage  as  far  as  ])racticable 
tlie  holding  of  farmers’  institutes,  the  organization  of  agricultural 
and  horticultural  societies  and  other  associations  in  the  interest  of 
agriculture  in  the  several  counties  of  the  State.”  It  is  directed  to 
“  hold  farmers’  institutes  for  the  instruction  of  the  farmers  of  the 
State  in  the  various  branches  of  agriculture.  Such  institutes  shall 
be  held  at  such  times  and  places  in  each  year  as  the  said  board  may 
direct.  The  said  board  shall  make  such  orders  and  regulations  as  it 
may  deem  proper  for  organizing  and  conducting  such  institutes,  and 
may  employ  an  agent  or  agents  to  perform  such  work  in  connection 
therewith  as  they  may  deem  best.”  The  course  of  instruction  in  the 
institutes  shall  be  so  arranged  as  to  present  to  those  in  attendance 
the  results  of  the  most  recent  investigations  in  theoretical  and  prac¬ 
tical  farming.” 

Ninety-seven  institutes  were  held  last  3^ear.  Twenty  were  one-day 
and  77  were  two-day,  together  comprising  386  sessions.  Twelve 
thousand  and  ninet3^-five  x^ersons  were  in  attendance.  Twenty-three 
lecturers  were  ip^on  the  State  force,  4  of  whom  were  members  of  the 
agricultural  college  faculty  and  ex]3eriment  station  staff,  who  con¬ 
tributed  thirty-four  days  of  their  time.  The  amount  exx)ended  for 
meeting  the  exx)enses  of  the  institutes  for  tlie  year  was  $3,456. 

There  is  no  law  regulating  the  formation  of  local  institute  associa¬ 
tions,  but  the  board  of  agriculture  has  had  pre^^ared  a  form  of  consti¬ 
tution  and  set  of  by-laws,  which  were  x^rinted  in  the  institute  bulletin, 
Avith  the  recommendation  that  they  be  adox^ted  by  local  societies  in 
the  seA^eral  counties.  The  director  of  institutes  is  ax^x^oi^ted  by  the 
State  board  of  agriculture  for  a  x^ei'iod  of  Uvo  years.  The  board 
arranges  the  dates  of  the  institutes  and  assigns  two  of  its  members  to 
be  x^resent  at  each.  The  rex^orts  of  the  x:>roceedings  of  the  institutes 
are  required  to  be  sent  in  to  the  secretary  of  the  board  and  are  xarinted 
in  an  agricultural  x^eriodical  issued  under  the  direction  of  the  State 
board  of  agriculture. 
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WISCONSIN. 

Population,  2,000,042.  Total  number  of  homes,  430,003.  Number  of  farm 
homes,  100,531.  Per  cent  of  farm  homes,  30.8.  Approximate  population  in 
farm  homes,  823,478. 

Director  of  institutes. — (leorge  McKerrow,  Madison. 

The  board  of  regents  of  the  State  university  is  authorized  the 
law  of  Wisconsin  to  “  hold  institutes  for  tlie  instruction  of  citizens  of 
the  State  in  the  various  brunches  of  agriculture.  Such  institutes  shall 
be  held  at  sucli  times  and  at  such  places  as  said  board  may  direct. 
The  said  board  shall  make  such  rules  and  regulations  as  it  may  deem 
jiroper  for  organizing  and  conducting  such  institutes,  and  may 
employ  an  agent  or  agents  to  perform  such  work  in  connection 
therewith  as  they  may  deem  best.” 

One  hundred  and  one  institutes  were  held  during  the  year.  One 
hundred  of  these  were  two-day  and  1  was  three-day,  aggregating  512 
sessions.  The  total  attendance  was  52,000.  Thirty  lecturers  were 
ujDon  the  State  teaching  force.  The  amount  appropriated  for  insti¬ 
tute  expenses  was  $12,000.  Sixty  thousand  copies  of  the  farmers’ 
institute  bulletin,  containing  the  proceedings  of  the  institutes,  were 
published  and  distributed.  The  local  expenses  of  the  institutes  are 
provided  for  by  the  citizens  of  the  community  in  which  the  institute 
is  held.  The  meetings  are  placed  upon  request  of  the  various  locali¬ 
ties.  Petitions  are  sent  in  to  the  director  of  institutes  and  through 
these  meetings  are  granted  in  the  discretion  of  the  State  director. 
The  arranging  of  the  dates,  places,  and  programmes  is  in  the  hands 
of  the  institute  director,  and  announcements  of  the  times,  places,  and 
speakers  are  made  about  one  month  in  advance  of  the  institute 
season.  Special  topics  for  discussion  last  year  were  economical  feed¬ 
ing,  dairy  cov,  s,  care  of  milJv,  tillage,  corn,  clover,  and  fertility.  The  - 
institute  director  is  elected  by  the  board  of  regents  of  the  university, 
nominated  by  the  president  of  the  university  and  dean  of  the  agTi- 
cultural  college,  and  recommended  by  the  farm  committee.  He  takes 
a  place  regularly  on  the  programme  as  a  lecturer,  and  is  in  the  field 
during  the  entire  season  in  which  institutes  are  held.  The  annual 
farmers’  institute  bulletin  is  a  320-page  handbook  of  practical  agri¬ 
culture.  A  round-up  institute  was  held  extending  over  11  sessions, 
with  an  attendance  of  2,350.  The  papers  and  discussions  at  this 
meeting  are  edited  and  published  and  make  up  the  material  used  in 
the  preparation  of  the  annual  bulletin  or  handbook.  A  numl^er  of 
independent  institutes  were  held,  with  an  estimated  attendance  of 
from  2,000  to  3,000  persons. 


WYOMING. 

roniilrition,  02,531.  Total  mtmber  of  homos,  20,110.  Nnm))Gi’  of  farm  homes, 
5,030.  I*er  cent  of  farm  homos,  20.5.  Approximate  population  in  farm  homes, 
27,290. 
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Director  of  institates. — P>.  C.  Biiifum,  Director  Agricultural  Experiment  Sta¬ 
tion,  Laramie. 

Farmers’  institutes  liave  not  been  generally  organized  throughout 
Wyoming,  the  work  during  the  past  year  consisting  in  a  course  of 
lectures  delivered  at  the  university,  to  which  farmers  all  over  the  State 
Avere  invited.  The  attendance  was  t^ery  satisfactory,  and  it  is  ex¬ 
pected  that  the  coming  legislature  Avill  proAude  for  the  maintenance 
of  a  farmers’  institute  system  by  Avhich  institutes  can  be  held  in  the 
A^arious  districts  of  the  State. 

Number  of  instituves  held  and  the  approximate  attendance  during  the  year  ended 

June  30,  190 4. 


state  or  Territory. 


Number 
of  one- 
day  in¬ 
stitutes. 


Number 
of  two- 
day 
insti¬ 
tutes. 


Number 
of  three 
or  more 
day 
insti¬ 
tutes. 


Total. 


Total 
number 
of  ses¬ 
sions. 


Total 

attend¬ 

ance. 


Alabama . . 

Alaska  « . . 

Arizona . . 

Arkansas  a . 

California . 

Colorado . . 

Connecticut _ 

Delav/are . 

Florida . 

Georgia . 

Hawaii . . . 

Idaho. . 

Illinois . 

Indiana.. . . 

Indian  Territory 

Iowa . . . 

Kansas  . . 

Kentucky . . 

Louisiana  . . 

Maine _ 

Maryland _ 

Massachusetts  ... 

Michigan. . 

Minnesota. . . 

Mississippi - 

Missouri _ _ 

Montana  . . 

Nebraska  . . 

Nevada _ 

New  Hampshire . 

New  Jersey . . 

New  Mexico . 

New  York. . 

North  Carolina  .. 
North  Dakota  ... 

Ohio . . 

Oklahoma _ 

Oregon . . . 

Pennsylvania  .... 

Porto  Rico« _ 

Rhode  Island _ 

South  Carolina  . 
South  Dakota  a  . 

Tennessee . 

Texas . 

Utah . 

Vermont . 

Virginia.. . 

Washington _ 

West  Virginia  .. 

Wisconsin. . 

Wyoming  « . 

Total . 


24 


1 


49  3,639 

15 . 600 


62 

11 

18 

18 

14 

32 

4 


10 


49 

2 

113 

2 

2 

15 

18 

18 

1 

15 

1 

1 

34 

4 

14 

3 

17 

63 

42 

105 

165 

175 

380 

36 

36 

42 

32 

68 

8 

74 

609 

832 


43. 680 
1,660 
2,500 
3,436 
1,605 
7,000 

200 

3,100 

84. 681 
59, 189 


30 


37 


104 
218 
129 

105 
141 

40 

43 

3 


70  1 
27  I 
4 


23 


73 


16 

15 

3 

100 

31 

23 


28 

8 

59 


2  . 

14  1 

1  . 

163  4 

3  1 

23  . . 

245  . 

22  2 

6  . . 

144  1 


10 

b  350 

b  17, 750 

58 

14,432 

4 

8 

1,200 

39 

79 

12,000 

37 

79 

5,473 

23 

71 

3, 250 

104 

125 

11,039 

292 

812 

52,236 

154 

378 

46, 210 

107 

214 

11,326 

147 

311 

30,220 

44 

81 

4,500 

96 

330 

25, 097 

4 

10 

453 

18 

38 

3, 400 

30 

119 

4,500 

4 

9 

160 

267 

1,154 

64,347 

35 

71 

8,411 

46 

151 

13,567 

245 

1,225 

75,360 

52 

129 

5,200 

14 

46 

4,500 

204 

805 

70,380 

12 


32 

1 

20 

50 

2 

140 

4 

56 

3 

48 

/>50 

12 

44 

1 

20 

77 

100 

1 

12 

33 

21 

1,260 

8,690 

72 

?>200 

8,300 

144 

178 

15,130 

59 

65 

12,000 

48 

125 

10,000 

?>50 

MOO 

610,000 

57 

259 

15,922 

97 

386 

12,095 

101 

512 

52,000 

1, 755 


1, 476 


75 


3,306 


10, 622 


841,698 


a  No  institutes  held. 


b  Estimated. 


FARMERS  INSTITUTES 


673' 


Financial  sf((tisfics  of  the  farniei's'  institutes  for  the  year  ended  June  30, 1904. 


State  or  Territor 


Alabama . . 

Alaskan . . 

Arizona . 

Arkansas  « . . 

California . 

Colorado . 

Connecticut _ 

Delaware . 

Florida  . . . 

Georgia  A . . 

Hawaii . 

Idaho . . 

Illinois _ _ 

Indiana . . 

Indian  Territory  «. 

Iowa . . 

Kansas . 

Kentucky . . 

Louisiana . 

Maine . 

Maryland _ 

Massachusetts _ 

Michigan . . 

Minnesota . . 

Mississippi . . 

Missouri . . 

Montana . . 

N ebraska . . 

Nevada _ 

New  Hampshire... 

New  Jersey _ 

New  Mexico . . 

New  York _ 

North  Carolina  . . . 

North  Dakota _ 

Ohio _ _ _ 

Oklahoma . . 

Oregon _ _ 

Pennsylvania . . 

Porto  Ricon.. . 

Rhode  Island . 

South  Carolina _ 

South  Dakota  «... 

Tennessee . 

Texas  . . 

Utah . 

Vermont _ _ 

Virginia  . . 

Washington _ 

West  Virginia _ 

Wisconsin  . . 

Wyoming.. . 

Total _ :.. 


y- 


Funds  appropriated. 


Cost. 


College 


State. 


and  other 


Total  cost. 


funds. 


S600.00  6 §600. 00 

”'m.'66 . Vso.’oo’ 


S'6, 000.00  1,2:14.08 

.  517.25 

200.00  . 

750.00  . 


1,240.00 

1,000. 00 


30. 25 


b 7, 234. 08 
6  517.25 
6  200.00 
750.  00 
1,240.00 
l,tK)0.00 
6  30.  25 


1,000.00 

17,650.00 

10,000.00 


523.  79 


61,000.00 
18,173.  79 
10,000.00 


7,425.00 
2,000.00 
500.00 
2,000.00 
2,500.00 
4,000. 00 
1,5‘10.00 
8,000.00 
18,000.00 
1,500.00 
5,000.00 
4,000.00 
6,000.00 


1,825.00 

■■■2^.'io' 


83.00 


4,737.00 
61,541.47 
6  500.00 
6  2,156.00 
6  2,500.00 
4,000.00 
61,530.49 
9, 825. 00 
18, 000. 00 
61,725.10 
5,000.00 
6  3,000.00 
5,555.57 
6  83.  00 


1, 588. 73 
1,800.00 


20,000.00 
800. 00 
4,068.06 
16, 747. 62 
300.00 


28.50 


305.00 
832. 94 
700. 00 
350. 00 


61,588.73 
1,800.00 
6  28.50 
18,970.00 
6  850.00 
4,373.06 
617,580. 56 
61,000.00 
6  350.00 


20,500.00 


18,000.00 


600. 00 


600.00 


6  620.00 
6  600.00 


5,000.00 
2, 700. 00 
1,500.00 
5,000.00 
3,500. 00 
2,501.00 
4,556.71 
12,000. 00 


1,250.00 


5,000.00 
3,950.00 
61,500. 00 
3,850.00 
3,500.00 
6  2,500.00 
6  4,556. 71 
12,000. 00 


201,216.12 


11,394.91 


203,066. 53 


Cost  per 
session. 


$12. 24 


Appropri¬ 
ations  for 
the  season, 
of  1904-5. 


$600.00^ 


3.33 


19.00 
14.  :37 


7,2:14.00' 


18.0-0  750.00^ 

38.75  . 

14.70  1,000.00- 

3.78  . 


13. 51 
29.84 
12.00 


1,000. 00 
17, 650. 00 
10,000.00- 


13.5:1 


62.50 

27.29 

31.62 


7, 425. 
2,(XK). 
5,000. 
2,000. 
2, 500. 


56. 33 
12. 24 
12.00 
47.61 
8.00 
16.00 
37.00 
16. 83 

8.:io 

41.80 
15.12 
3. 16 
16. 43 
11.97 
28.96 

14.35 
7.75 
7.60 

22. 36 


6,000. 

2,700. 

9,325. 

18,0f)0. 

3,000. 

5,000. 

4,000. 

6,000. 


1,500. 

1,800. 


20,000. 
1,400. 
4,000. 
16, 750. 
300. 
500. 
20, 500. 


29. 52 


600. 00- 


25.00 

22.19 

23.00 

26.80 

C35.00 


5,000.00 
15,130. 00 
1,500.00 
5,000. 00' 
c  3, 500. 00 


9.65  2,500.0a 

11.80  . 

23.43  12,000.00- 


910. 21 


223, 164.  CO 


o  No  institutes  held. 

6  Salary  of  director  and  of  college  and  experiment  station  speakers  not  included. 
c  Estimated. 


II.  Doc.  421,  58-; 
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Co:ny:ircitiv3  stafemsnt  of  farmers'  insiitutes. 


State  or  Ter¬ 
ritory. 


Appropriations. 


1901-2.  1902-3.  1903-4. 


Number  of  |  N  timber  of  insti- 
sessions  tutes. 


Attendance. 


1902-3.' 1933-4.  1901-2.  1902-3.  190:3-4.  190  i-2 


1902-3.  1903-4. 


Alabama . 

$600 

$600 

$600 

50 

49 

24 

22 

24 

2,166 

2,618 

3,639 

60 

50 

20  j 

15 

2 

2 

1 

a50 

1,000 

600 

California . 

4,000 

4,000 

7,234 

254 

380 

63 

60 

113 

20,000 

20,000 

43,680 

385 

517 

20 

36 

15 

10 

15 

1,300 

1,660 

700 

200 

25 

36 

12 

9 

18 

5,000 

4,000 

2,500 

Delaware . 

600 

800 

750 

67 

42 

15 

28 

18 

3,C55 

4,800 

3,436 

Florida 

2,500 

2,500 

42 

32 

22 

21 

15 

3,300 

2,900 

1,605 

1,000 

1,000 

32 

68 

15 

34 

3,  .500 

7,000 

35 

30 

4 

8 

4 

4 

4 

180 

160 

200 

Idaho . . 

500 

1,000 

1,000 

75 

74 

50 

17 

17 

17,000 

2,.550- 

3,  lOO 

18,150 

18, 1.50 

18, 173 

609 

no 

108 

105 

39,187 

42, 876 

84,681 

Indiana _ 

10,000 

10,000 

10,000 

858 

832 

201 

181 

175 

40,000 

73,653 

59,189 

Iowa  - . 

7,425 

7,425 

7,425 

348 

&350 

65 

64 

70 

6,500 

17,7.50 

f>17, 750 

2,000 

2,000 

2,000 

204 

102 

92 

58 

32, 450 

38,085 

14,432 

1,200 

'500 

8 

8 

4 

1,600 

2,000 

1,200 

Louisiana _ 

2,000 

2,000 

2,  COO 

i:34 

79 

38 

50 

39 

7,  .500 

13, 245 

12,000 

Maine . . 

3,  .500 

3,000 

2,500 

83 

79 

37 

40 

37 

5,920 

5, 846 

5,473 

Maryland _ 

4,000 

4,000 

4,000 

116 

71 

36 

40 

23 

1,500 

11,222 

3,250 

Massachusetts  - . 

2,000 

1,530 

154 

125 

128 

120 

104 

2,176 

12, 487 

11,039 

Michigan _ 

7,500 

7,500 

9, 825 

885 

812 

255 

284 

292 

101,000 

53,037 

52,236 

Minnesota _ 

16,500 

16,500 

18,000 

238 

378 

69 

100 

154 

27, 205 

35,171 

46.210 

Mississippi . 

1,500 

1,500 

1,725 

122 

214 

40 

58 

107 

8,000 

10,000 

11,326 

Missouri _ 

4,000 

4,000 

5,000 

311 

104 

127 

147 

10,OC6 

25, 400 

30, 220 

Montana _ 

2,000 

2,000 

4,00(T 

32 

81 

17 

16 

44 

1,200 

600 

4,500 

Nebraska _ 

4,000 

4,000 

6,000 

268 

330 

86 

65 

96 

25,800 

25,000 

25,097 

Nevada _ 

120 

83 

18 

10 

1 

3 

4 

983 

453 

N ew  Hampshire 

1,(X)0 

1,588 

38 

38 

40 

18 

18 

4,000 

6,300 

3,400 

New  Jersey _ 

600 

2,000 

1,800 

119 

119 

17 

31 

30 

5,000 

6,850 

4,500 

New  Mexico _ 

125 

28 

13 

9 

3 

4 

375- 

160 

New  York . 

20,000 

20,000 

20,000 

1,363 

1,1.54 

269 

312 

267 

94,688 

138,528 

64,347 

North  Carolina - 

322 

600 

850 

25 

71 

17 

15 

35 

1,700 

1,525 

8,411 

North  Dakota .. 

1,5C0 

1,.5C0 

4,0'JO 

67 

151 

27 

19 

46 

9, 967 

2,655 

13,  .567 

Ohio..  . . . 

16, 784 

16,981 

16,747 

1,250 

1,225 

278 

263 

245 

94, 655 

81, 752 

75,360 

Oklahoma _ 

1,000 

1,000 

36 

129 

11 

29 

52 

1,150 

5,200 

Oregon . 

300 

350 

60 

46 

19 

20 

14 

3,335 

4,000 

4,  .500 

Pennsylvania . . . 

15,000 

15,000 

20,500 

831 

805 

189 

32'7 

204 

144,431 

112,550 

70,380 

Porto  Rico  a _ 

1 _ 

Rhode  Island 

44 

60t) 

1 

21 

1 

i  1 

12 

30 

20 

1,260 

South  Carolina . 

1,051 

1,150 

600 

60 

31 

!  50 

33 

10,100 

14,390 

8,690 

South  Dakota  c . 

1 

Tennessee _ 

2,016 

2, 5G0 

5,00'0 

?>200 

!  40 

72 

10,000 

8,300 

Texas  . 

2, 100 

3, 950 

180 

178 

64 

144 

5, 376 

15, 130 

Utah _ _ 

1,5C0 

1,500 

1,500 

40 

65 

44 

1  40 

59 

3,200 

12,000 

Vermont _ 

4,000 

5,000 

5,000 

108 

125 

50 

i  41 

48 

10,000 

16, 400 

10,000 

Virginia . 

3,500 

144 

blOO 

47 

1  72 

b50 

14, 100 

lo,000 

b]  0,000 

W  ashington 

2, 500 

2,500 

259 

31 

12 

57 

1,500 

1,800 

15, 922 

West  Virginia .. 

5,0':)0 

5,451 

4, 556 

632 

386 

75 

158 

97 

15,000 

15, 750 

12,095 

"Wisconsin  . . 

12,000 

12,000 

12,000 

566 

512 

122 

120 

101 

48,800 

55,000 

52, 000 

Wyoming  a . 

Total . 

170,548 

187,226 

210,211 

9,570 

10,622 

2,764 

3,179 

3, 306 

819,545 

904,654 

841, 698 

a  No  institutes. 


b  Estimated. 
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Xiiiiibsr  of  lecturer,;  emyloi/cd  hjj  the  State  directors  of  farmers'  institutes  during 
the  year  ended  June  30,  1004.. 


State  or  Territory. 

Total 
number 
of  lectur¬ 
ers  on 
the  State 
force. 

Number 
of  mem¬ 
bers  of 
agricultu¬ 
ral  college 
and  experi¬ 
ment  sta¬ 
tion  staffs 
engaged  in 
institute 
work. 

Number 
of  days 
contribu¬ 
ted  to  insti¬ 
tute  work 
l)y  the 
agricultu¬ 
ral  college 
and  exjieri- 
ment  sta¬ 
tion  staff's. 

1 

Total 

number  of 
days  of 
institutes 
held  dur¬ 
ing  the 
year. 

Reports  of  proceed¬ 
ings. 

Published. 

Number 
of  copies. 

9 

r- 

24 

No . 

3 

3 

15 

14 

No . 

20 

10 

310 

166 

Yes . 

12,  .500 

n 

12 

48 

21 

No . 

29 

12 

18 

No . 

5,000 

14 

2 

18 

1'8 

Yes . 

5, 0110 

19 

2 

18 

16 

Yes. . 

3,000 

8 

8 

32 

37 

-  Yes . 

2,000 

9 

4 

8 

4 

Yes . 

1,(K)() 

11 

5 

6.5 

37 

5,000 

82 

17 

252 

1  Yes. . i 

20,  CCO 

46 

9 

12 

340 

'  Yes . 

600 

Indian  Territory 

1 

Iowa  .  ... 

140 

No  . . - 

Kansas . - . 

19 

18 

336 

87 

No . 

Kentucky _ _ _ 

13 

4 

A 

8 

Yes . 

8,0(0 

Louisiana 

16 

12 

5.5 

S9 

Yes . 

3,000 

Maine  . 

20 

3 

6 

37 

Yes . -1 

6,000 

Maryland  .  _ _ _ 

16 

3 

5 

46 

Yes. . 

J) 

Massachusetts 

78 

104 

No . 

Michigan . . 

54 

13 

66 

367 

Yes . 

9,0(0 

Minnesota . 

13 

179 

Yes. . 

30,0(0 

Mississippi  . 

17 

21 

48 

109 

No . 

Missouri . . . . . 

26 

13 

1.54 

Yes . 

7,0(0 

Montana .  .  ... 

18 

18 

48 

Yes . 

5,o:o 

Nebraska 

26 

10 

52 

153 

No . 

Nevada .  .  . 

6 

32 

5 

Yes. . - 

1,0(0 

N ew  Hampshire . . . 

16 

4 

11 

20 

Yes.  - . 

2,000 

New  Jersey 

10 

2 

46 

No  . 

New  Mexico .  "  . 

9 

15 

2i 

5 

No . 

New  York . . 

63 

■20  ! 

192 

438 

Yes. . 

25,000 

North  Carolina  ...  .  _  _ 

10 

7 

90 

40 

Yes . 

27, COO 

North  Dakota . 

10 

4 

20 

69 

Yes.. . 

10, 000 

Ohio  .  . . 

33 

4S0 

Yes . 

20,000 

Oklahoma .  . .  ..  ... 

8 

6 

48 

78 

No . 

Oregon  ... 

9 

4 

a5 

20 

No 

Pennsylvania  . . 

58 

2 

62 

350 

Yes . 

31,600 

Porto  Rico  « . . . . 

1 

Rhode  Island . 

12 

12  i 

24 

12 

Yes 

2,500 

South  Carolina 

10 

15 

30 

a5 

No 

South  Dakota  « _ _ 

Tennessee . 

6 

126 

No  ... 

Texas .  .  . . 

16 

23 

284 

148 

Yes . 

10,000 

Utah-... _ _ 

10 

19 

120 

65 

Yes  . 

5.000 

Vermont  .  _ 

24 

3 

48 

Yes . 

3,000 

Virginia. . . 

6 

C.50 

"Washington . . 

12 

8 

103 

No  . . 

West  Virginia 

23 

4 

34 

174 

Yes . 

10,000 

Wisconsin... . 

2.5 

103 

Yes . 

60,000 

W  yoming  « . . . 

Total 

953 

381 

2,131 

4  843  1 

1 

329, 200 

1 

1 . ! 

a  Iso  institutes. 


b  Abstract  mailed. 


c  Estimated. 
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COUNTY  SCHOOLS  OT  AGRICULTURE  IN  WISCONSIN." 


By  K.  C.  Davis, 

Principal  of  the  Dunn  County  School  of  Agriculture,  Mcnonionic,  M^is. 

Since  county  schools  of  agriculture  Avere  opened  in  the  State  of 
Wisconsin  in  the  year  1902,  this  class  of  schools  has  been  AAwatched 
Avith  much  interest.  The}^  haA^e  truly  been  on  trial  in  the  public 
mind.  The  progress  of  these  schools  has  been  one  of  the  most  inter¬ 
esting  educational  problems  since  the  establishment  of  the  so-called 
land-grant  colleges  for  the  teaching  of  agriculture  and  the  mechanic 
arts.  This  iicaa-  step  in  the  extension  of  agricultural  education  to  the 
masses  AA^as  one  Avhich  made  the  educators  of  the  country  look  on 
Avith  mingled  doubt  and  hope — doubt  that  the  ucaa^  schools  estab¬ 
lished  on  a  county  basis  could  be  a  success;  hope  that  their  experi¬ 
ence,  if  successful,  Avoidd  lead  other  counties  and  States  to  undertake 
similar  schools.  A  study  of  these  schools  after  tA\m  years  of  success¬ 
ful  operation,  AAuth  reference  to  their  equipment,  courses  of  study, 
and  influence  upon  adjacent  agricultural  communities,  should  be  of 
interest  and  A^alue  to  those  AAdio  are  considering  secondary  instruction 
in  agriculture  for  other  communities. 


EaUIPMEKT  OF  THE  SCHOOLS. 

Tlie  schools  haA^e  been  equipped  at  the  expense  of  the  counties 
AAdiere  they  are  located.  This  is  true  as  to  buildings,  furniture, 
apparatus,  machinery,  and  stock.  But  the  State  aids  each  school  to 
the  extent  of  $4,000  a  year,  to  be  applied  to  the  running  expenses. 
The  total  running  expense  thus  far  has  been  only  $G,000  a  year  for 
each  school. 


FARMS  AND  GROUNDS. 

The  Dunn  County  School  of  Agriculture  has  its  chief  buiildings 
located  on  a  half  lilock  in  the  center  of  Menomonie,  the  county  seat. 

a  Descriptions  and  illustrations  of  the  Avork  and  equipment  of  these  schools 
have  appeared  in  the  folloAving  articles :  Progress  in  Secondary  Education  in 
Agriculture,  IT.  S.  Dejiartment  of  A-griculture  Yearbook  1902,  p]),  482-500; 
Some  Features  of  Recent  l*rogress  in  Agricultural  Education,  U.  S.  Depart¬ 
ment  of  Agriculture,  Ollice  of  Experiment  Stations,  Annual  Report  1902,  pix 
41G-459;  l*rogress  in  Agricultural  Education,  190.3,  U.  S.  Department  of  Agri¬ 
culture,  Office  of  Experiment  Stations,  Annual  Report  1903,  })p.  5T1-G34. 
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Here  there  is  still  room  for  poultiy  runs  and  a  small  garden  for 
girls.  Philanthropic  citizens  and  the  citj-  gave  these  grounds  to  the 
school.  The  location  in  the  center  of  the  city  avoids  long  walks 
between  school  and  boarding  places  during  the  vunter  season.  The 
farm  area  of  G  acres  is  located  on  the  county  fair  grounds,  nearly  1 
mile  from  the  school.  Here  the  boys  of  the  school  have  practice  in 
farm,  orchard,  and  nursery  work  during  the  spring  term.  The  area 
may  easily  be  increased  from  time  to  time.  The  Dunn  Count}^  plan 
allows  the  students  to  board  in  private  homes  near  the  school,  but 
they  are  required  to  do  their  farm  work  nearly  a  mile  away.  In 
Marathon  County  the  school  building  is  located  on  a  7-acre  farm 
near  the  fair  grounds,  and  near  the  city  of  Wausau.  This  requires 
the  students  to  walk  some  distance  from  their  boarding  places  to  the 
school,  but  their  farm  work  is  quite  close  to  the  school  buildings. 

Gifts  of  the  necessary  amount  of  land  for  the  purposes  of  the 
schools  have  been  made  by  citizens  or  communities  to  determine 
the  location  of  the  institutions  in  each  case. 

BUILDINGS. 

The  agricultural  school  in  Marathon  County  is  provided  with  one 
building  42  by  96  feet,  built  of  brick  and  three  stories  high.  The 
building  has  a  one-story  wing  extending  to  the  rear,  about  25  by  50 
feet,  and  used  for  shopwork  and  hothouse  purposes. 

In  Dunn  County  the  agricultural  school  has  four  buildings :  Main 
building,  mechanical  building,  horticulture  building,  and  farm  tool 
house. 

The  main  building  is  almost  like  the  Marathon  County  building 
and  a  description  of  it  may  be  of  value  to  others.  The  first  and 
second  floors  are  devoted  to  the  uses  of  the  school  of  agriculture  and 
the  third  floor  to  the  county  teachers’  training  school.  The  building 
is  divided  into  apartments  as  follows : 

Lower  floor. — General  laboratory,  20  by  40  feet,  in  which  ele¬ 
mentary  science  is  taught;  sewing  and  lecture  room,  20  by  30  feet, 
with  blackboard  suitable  for  class  work,  and  curtained  for  use  of 
stereopticon  when  desired ;  laundry  and  bathroom,  14  by  33  feet ; 
dynamo  room,  11  by  14  feet;  men’s  wash  room,  12  by  12  feet;  locker 
and  dressing  room,  14  by  14  feet,  and  four  ventilating  rooms. 

Second  floor  {which  is  the  one  reached  hy  the  main  entrance). — • 
Assembly  and  study  room,  40  by  40  feet,  capacity  for  90  single  desks ; 
kitchen,  19  by  32  feet;  diniug  room.  19  b}^  20  feet;  principal’s  office 
and  library,  14  by  16  feet,  with  book  shelves  on  four  sides  wdiere  the 
agricultural  library  is  kept;  ladies’  cloak  room,  8  by  11  feet,  and 
telephone  room,  3  by  12  feet. 

Third  floor. — Assembly  room,  two  recitation  rooms,  principal’s 
office,  book  closet,  retiring  room  for  ladies,  and  ladies’  toilet  room. 
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The  attic  is  unfinished  but  is  used  as  a  recreation  room  in  inclement 
Aveather. 

The  mechanical  building  of  the  Dunn  County  school  is  21-  by  50 
feet,  two  stories  high  oA^er  a  high  bank  basement.  The  basement  is 
diAuded  by  a  brick  partition,  one  room  being  used  by  blacksmith 
classes  and  the  other  by  classes  in  dairying.  The  main  story  is  all 
used  for  instruction  in  carpentry.  Tlie  upper  story  is  for  storage  of 
dry  lumber  and  other  purposes.  The  superstructure  of  this  building 
AA’as  giAnn  b}^  Senator  J.  H.  Stout  and  nioA^ed  to  the  present  site. 

The  horticulture  building  is  tAA'o  stories  high  OA^er  a  bank  basement. 
The  basement  story  is  what  giA^es  the  building  its  name,  as  it  is  used 
for  potting  plants,  grafting  and  budding  lessons,  AAunter  storage  of 
scions,  roots,  bulbs,  and  tender  plants.  The  main  story  has  a  poultry 
department  18  by  28  feet,  and  a  large  room  for  keeping  and  exhibit¬ 
ing  machineiw  and  tools  used  b}^  the  school  on  the  farm  and  garden. 
The  upper  story  is  one  room  28  by  50  feet  and  15  feet  high.  It  is 
used  for  basket  ball,  hand  ball,  and  gymnastic  exercises.  It  may  be 
used  for  classes  Avhen  the  school  groAA^s  to  need  it. 

The  farm  tool  house  is  12  by  16  feet,  one  story  high,  located  on  the 
fair  grounds  near  the  school  farm.  It  is  used  to  keep  tools  and  imple- 
jnents  handy  for  use  on  the  farm.  This  building  was  erected  by 
students  in  the  school. 

The  probable  number  of  students  that  could  attend  either  of  the 
agricultural  schools  at  one  time  is  about  125.  During  each  of  the 
first  two  years  the  number  has  reached  oA^er  half  that  limit.  If  the 
attendance  becomes  too  great,  the  requirements  for  admission  can  be 
raised  or  the  accommodations  increased  at  A^ery  little  cost. 

CHAEACTEE,  OF  THE  mSTRTJCTION. 

In  all  the  instruction  in  this  neAV  class  of  schools  the  useful  side  of 
the  knowledge  and  training  giA^en  to  students  is  emphasized.  This 
is  the  principle  on  which  they  are  founded.  The  extended  knovAdedge 
which  the  farmer  must  haA^e  should  be  made  as  practical  as  possible. 
At  eA’ery  point  the  school  is  made  to  cooperate  AAnth  the  farm,  the 
shop,  the  dairy,  and  the  home.  The  manual  training  courses  are 
made  far  more  practical  and  useful  than  such  courses  usually  are. 
Nearly  all  of  the  time  of  the  classes  has  been  utilized  in  making  arti¬ 
cles  of  use  on  the  farm,  in  the  home,  and  in  the  school  and  shop.  The 
same  feature  of  useful  training  has  preA^ailed  in  the  domestic  econ¬ 
omy,  plant  life,  farm  accounts,  study  of  soils,  poultry,  and  in  fact  all 
subjects. 

The  founders  of  the  county  agricultural  school  belieA^e  that  a  pro¬ 
gressive  farmer  should  knoAA^  a  gTeat  deal  more  than  was  knoAAui  by 
the  farmers  of  past  generations.  And  in  many  instances  AAdiere  it  is 
important  that  farmers  should  make  application  of  rather  iicaA'  scieii- 
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tific  truths  the  schools  have  stimulated  thought  along  these  lines  and 
by  simplifying  Avhat  seem  intricate  processes  liaA^e  induced  them  to 
apph^  the  results  of  experiment  station  Avork. 

We  belieA^e  that  young  people  of  the  country  haA^e  the  right  to  just 
such  knoAvledge  as  they  gain  in  a  practical  school  of  this  kind. 
Farmers’  sons  and  daughters  are  just  as  much  entitled  to  a  special 
training  as  are  the  jmung  people  of  the  cities.  A  special  education 
is  needed  for  farming  as  Avell  as  for  the  practice  of  medicine  or  laAv. 

The  farm  demands  men  Avho  are  prepared  in  sjAecial  schools  such 
as  this  new  line  of  agricultural  high  schools  being  created  by  counties 
in  Wisconsin.  Men  Avith  the  best  brains  are  Avanted  on  the  farm. 
The  time  is  rapidly  draAving  near  Avhen  no  occupation  can  be  found 
AAdiich  Avill  demand  a  better  preparation  than  farming.  A  AAude 
knowledge  of  science,  a  thorough  understanding  of  basic  principles 
of  plant  and  animal  life,  a  thorough  acquaintance  Avith  the  world’s 
markets  and  hoAV  to  use  them,  a  clear  insight  into  the  reasons  under¬ 
lying  all  farm  operations,  a  thorough  attention  to  all  details  of  the 
business,  a  steadiness  in  all  matters  pertaining  to  life  on  the  farm, 
courage  to  act  and  act  quickly  at  the  proper  time,  good  physical 
strength  and  power  of  endurance — these  are  some  of  the  qualities 
demanded  of  the  farmer  by  the  farm  of  to-morroAv.  Already  Ave 
hear  the  call  for  such  men. 

The  courses  of  study  for  these  county  schools  AA^ere  the  result  of 
a  careful  study  of  the  courses  in  the  State  colleges  and  similar  insti¬ 
tutions  in  Europe.  These  courses  Avere  planned  by  the  principals  of 
the  county  agricultural  schools  and  the  State  superintendent  of  pub¬ 
lic  schools,  and  were  published  in  a  special  report  from  the  State 
department  in  January,  1903.  Each  school  has  found  it  necessary 
to  modify  the  courses  to  suit  local  conditions. 

The  regular  course  coA^ers  tAvo  years  of  eight  months  each,  begin¬ 
ning  in  October  and  closing  in  May.  Pupils  are  admitted  to  this 
course  after  finishing  the  AAmrk  of  the  rural  district  or  village  schools. 

The  winter  short  course  for  farmers  is  completed  in  tAvo  Avinter 
terms  of  tAvelve  weeks  each.  This  is  offered  in  the  Dunn  County 
school  only. 

METHODS  OE  INSTEUCTION  AHD  EAGILITIEB. 

In  the  study  of  soils  the  classes  use  text-books  and  laboratory 
methods.  The  physical  laboratory  serves  as  a  suitable  place  for 
considerable  soil  Avork.  This  is  supplemented  by  experiments  in  the 
greenhouse  and  in  the  grafting  room.  Numerous  experiments,  such 
as  those  suggested  in  Chapters  I  to  VI  of  Bailey’s  Principles  of 
Agriculture,  are  performed  by  classes. 

“  Feeds  and  Feeding,”  the  new  text-book  by  Dean  Henry,  is  used 
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Plate  XXXI. 


Fig.  1  .—Stock  Judging,  Dunn  County  School. 


Fig.  2.— Dairy  Room  of  Dunn  County  School. 
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Plate  XXXII. 


Fig.  1.— Pruning  by  Students  at  Dunn  County  School. 


Fig.  2,— Students  of  Dunn  County  School  Studying  Farm  Crops. 
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in  each  county,  and  tlie  classes  go  to  the  comity  asylum  farm  near  by 
and  to  other  good  stock  farms  to  stud}^  methods.  The  best  stockmen 
in  the  section  are  invited  to  address  the  classes.  This  work  is  all 
<  aided  by  the  early  experience  of  the  students,  who  are  nearly  all  from 
farms. 

In  the  subject  called  “  Care  of  Animals  ”  Doctor  Mayo’s  text-book 
is  used  by  the  schools.  The  work  is  made  very  practical  by  trips  to 
the  best  barns  in  the  county,  and  by  careful  examination  of  many 
sound  and  unsound  animals  of  all  kinds.  Considerable  stock  judging 
is  carried  on  by  classes  in  connection  with  this  subject.  (Dl.  XXXI, 
hg.  1.)  Young  farm  boys  become  very  familiar  with  all  types  of 
farm  animals.  Xo  farm  animals,  except  poultry,  are  as  yet  owned 
by  the  county  agricultural  schools,  though  it  would  be  of  great  help 
to  have  barns  and  stock  on  the  scliool  farms,  if  funds  were  axuiilable. 

Dairying  is  taught  only  in  the  Dunn  County  Agricultural  School, 
but  is  soon  to  be  introduced  in  Marathon  County.  Full  instruction 
is  given  in  regard  to  running  farm  separators  and  the  care  of  milk 
and  cream.  Students  receive  practical  training  in  the  ripening  of 
cream,  churning,  working  and  packing  of  butter,  and  testing  the 
value  of  milk  by  the  Babcock  test.  The  practice  work  is  carried  on 
in  a  well-equipped  dairy,  containing  cream  separators,  Babcock  test¬ 
ers,  combined  churn  and  worker,  ripening  vat,  milk  heater,  scales, 
and  complete  set  of  utensils.  (PL  XXXI,  fig.  2.)  The  sloping 
cement  floor  and  brick  avails  make  the  creamery  quite  sanitary  and 
modern.  Milk  is  bought  from  farmers,  who  haul  it  to  the  dairy,  and 
the  butter  is  sold  at  the  highest  market  price  to  local  customers  and 
stores. 

For  short-course  students  the  subject-matter  varies  only  a  little 
from  the  winter-term  work  in  the  regular  course.  This  avoids  a  mul¬ 
tiplication  of  classes.  One  subject,  given  only  to  the  short-course  stu¬ 
dents  (men),  covers  the  general  science  of  agriculture  in  a  broad  way. 
A  suitable  text-book  is  used  in  this  class,  and  a  number  of  Farmers’ 
Bulletins  issued  by  the  U.  S.  Department  of  Agriculture  are  used  by 
means  of  a  topical  method  of  recitation. 

A  brief  time  is  given  to  experiments  in  the  laboratory,  teaching 
those. principles  of  physics  which  are  most  applicable  to  farm  prac¬ 
tice,  such  as  heating,  lighting,  ventilation,  friction  and  lubricants, 
principles  of  pumps,  eveners,  and  pulleys. 

At  present  onl}^  a  short  study  is  made  of  the  more  common  chemical 
elements  and  their  chief  comi:)Ounds.  For  the  young  men  these  les¬ 
sons  lead  up  to  the  study  of  the  composition  of  soils,  fertilizers,  and 
feeds.  For  the  young  Avomen  the  elementary  chemistry  forms  a  fun¬ 
damental  groundwork  for  the  chemistiw  of  foods. 

Farm  accounts  are  kept  by  a  veiw  small  proportion  of  farmers  in 
the  West.  A  very  thorough  course  in  this  subject  has  been  worked 
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out  by  the  principals  of  these  schools.  The  students  formulate 
accounts  in  books  suitable  for  home  use  in. all  subjects  relating  to  the 
farm  ^.vcrk  of  to-day.  A  brief  study  of  commercial  law  of  impor¬ 
tance  to  farmers  is  taken  up.  Business  forms,  contracts,  and  land 
surveying  are  studied. 

Practice  in  vegetable,  flower,  and  fruit  gardening  is  given  to 
both  sexes.  The  land  areas  already  mentioned  in  this  article  are  used 
for  that  purpose.  Farm  machines  of  the  best  types  are  freely  given 
by  manufacturers  for  advertising  purposes.  A  few  necessary  tools 
purchased  hy  the  school  make  the  farm  equipment  quite  complete  and 
inexpensive. 

In  the  study  of  plant  life  very  little  of  the  old-fashioned  botanical 
work  of  the  high  schools  is  taken  up.  Studies  in  regard  to  how  plants 
grow,  how  they  feed,  their  effect  upon  the  soil,  lessons  in  pollination, 
germination,  natural  and  artificial  methods  of  propagation — as  lay¬ 
ering,  grafting,  budding,  and  by  cuttings — are  taken  up  and  supple¬ 
mented  by  practice.  (PI.  XXXII.)  Numerous  experiments  in 
plant  physiology  are  performed  by  the  students  in  the  laboratory  and 
greenhouse.  There  is  much  need  of  a  suitable  text-book  in  plant  life. 
At  present  the  subject-matter  is  gathered  from  numerous  sources. 

Poultry  quarters  are  constructed  on  model  plans  of  economy  and 
cleanliness.  The  department  is  supplied  with  facilities  for  artificial 
incubation  and  brooding.  Brooders  were  Iruilt  by  carpentry  students. 
Bone  and  meat  grinders  are  given  by  manufacturers.  The  best  types 
of  farm  poultry  are  kept.  A  term  of  lectures  on  poultry  raising 
rounds  out  the  practice  work  in  this  subject. 

Both  injurious  and  beneficial  insects  are  studied  from  live  and 
dried  specimens  in  the  laboratory.  A  part  of  the  term  assigned  to 
this  work  is  given  to  a  similar  study  of  diseases  of  plants.  There 
is  considerable  practice  in  making  and  using  spray  materials,  such 
as  emulsions,  poisons,  and  fungicides.  These  are  applied  in  the 
greenhouse,  gardens,  and  private  plantations.  Students  thus  become 
familiar  with  different  forms  of  spraying  apparatus. 

The  carpentry  is  not  mere  manual  training,  as  taught  in  high 
schools.  (PL  XXXIII,  fig.  1.)  We  call  it  farm  carpentiy.  After 
the  necessary  preliminary  work  the  students  soon  learn  the  construc¬ 
tion  of  buildings,  machines,  cupboards,  paper  racks,  mail  boxes, 
match  holders,  milk  stools,  bookcases,  and  a  variety  of  useful  and 
ornamental  articles  for  the  home  and  farm.  In  the  Dunn  County 
school  the  classes  in  carpentry  have  ceiled  and  done  the  interior 
finishing  of  the  poultry  department  and  the  gymnasium.  They  have 
made  the  workbenches  and  tool  racks  for  the  carpentry  department, 
and  hardly  a  week  passes  without  showing  the  completion  of  a  num¬ 
ber  of  articles  for  school  use.  The  farm  tool  house  built  by  the 
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Plate  XXXIII. 


Fig.  1.— Carpenter  Shop  at  Marathon  County  School. 


Fig.  2.— Blacksmith  Shop  of  Dunn  County  School. 
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Plate  XXXIV. 


Fig.  1.— Kitchen  of  Dunn  County  School. 
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Fig.  2.— Sewing  Room  of  Marathon  County  School. 
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students  has  already  been  inentioned.  The  carpentry  departinents 
in  both  schools  are  eqiiii)ped  Avith  such  tools  as  should  be  used  in 
farm  shops.  It  is  thought  that  equipments  too  elaborate  for  use  on 
any  farm  AAmuld  have  a  detrimental  influence  upon  the  students. 
Simple,  plain  tools  of  the  very  best  quality  are  used. 

The  blacksmith  department  in  each  school  is  e(piipped  with  port¬ 
able  forges,  auA^ils,  and  a  few  simple  blacksmith  tools  for  each  stu¬ 
dent.  (PL  XXXIII,  hg.  2.)  All  the  work  is  of  a  very  practical 
nature.  Articles  useful  on  the  farm  are  made,  such  as  clevises,  chain 
links,  brackets,  cold  chisels,  punches,  rings,  tongs,  repair  parts  for  ma¬ 
chines,  and  harrow  teeth.  Practice  is  giA^en  in  Avelding,  tempering, 
sharpening,  soldering,  and  painting. 

Incidents  of  the  manual  training  Avork  are  the  operation  of  steam 
and  gasoline  engines  and  other  farm  machines,  splicing  and  tying 
ropes,  renovating  and  repairing  dilapidated  machinery.  Students 
and  farmers  are  encouraged  to  have  farm  shops  of  their  oaaui. 

[Mechanical  draAving  is  practiced  in  the  shop  and  class  room,  Avhere 
Avorking  draAvings  are  made  for  use  at  the  carpenter’s  bench  or  to  be 
folloAved  in  the  construction  of  farm  buildings, -such  as  dwellings, 
barns,  granaries,  silos,  poultry  houses,  and  machine  sheds. 

The  cooking  department  is  equipped  as  nearly  like  a  home  kitchen 
as  is  consistent  Avith  the  number  of  students  to  be  accommodated. 
(PL  XXXI Y,  fig.  1.)  lYood  and  gasoline  ranges  are  used  instead  of 
individual  gas  plates.  ConA^enient  cupboards  and  kitchen  cabinets 
are  such  as  should  be  in  any  Avell-equipped  home.  Ea^cu  the  Avork 
tables  used  by  the  pupils  are  models  of  coiiA^enience  in  cA^ery  respect. 
Food  sets,  showing  the  composition  of  each  of  the  standard  foods, 
are  conspicuously  placed  for  constant  reference  and  study  in  the 
preparation  of  meals.  Students  get  practice  in  jweparing  and  seiw- 
ing  meals  to  each  other  and  to  numerous  Ausitors.  This  is  supple¬ 
mented  by  a  series  of  lectures  on  ‘‘  Home  Economy,”  touching  upon 
chemistry  of  foods,  iiiA^alid  cookery,  and  liA^giene  of  the  person  and 
the  home. 

In  each  school  the  seAving  department  is  equipped  Avith  seAving 
machines,  drafting  tables,  and  CA^erAdhing  necessary  to  teach  the  girls 
the  best  methods  of  making  their  oAvn  garments  (PI.  XXXIV,  fig.  2). 
They  furnish  their  oavii  material  and  use  the  finished  products. 
They  make  underclothing,  shirt  Avaists,  skirts,  avooI  dresses,  and  do 
some  millinery  Avork. 

IVell-equipped  modern  home  laundries  are  used  to  teach  the  prin¬ 
ciples  of  laundering,  Avith  special  attention  to  the  remoAung  of  fruit 
and  other  stains  and  disinfecting.  Special  treatment  of  flannels, 
silks,  fixation  of  colors,  starching,  polishing,  composition  and  action 
of  various  soaps,  soda,  bluing,  borax,  and  Avashing  poAvders. 
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The  courses  in  Home  Nursing  and  Emergencies  are  given  by 
means  of  lectures,  with  practical  illustrations,  and  are  very  popular. 

Academic  vrork  is  carried  on  by  all  students  throughout  the  two 
years.  The  subjects  included  under  this  head  are  English,  library 
reading,  business  arithmetic,  United  States  history,  and  civil  gov¬ 
ernment.  Wherever  it  is  possible,  as  in  arithmetic,  the  subject- 
matter  is  adapted  to  farm  use. 

ATTITUDE  OF  STUDENTS. 

To  show  the  attitude  Avhich  the  students  in  these  schools  have 
toward  them,  the  following  question  was  asked :  “  "WTiy  should 
rural  young  people  attend  the  Dunn  County  Agricultural  School?  ” 
A  few  of  the  replies  may  be  of  interest  here.  “  In  sewing,  one  may 
learn  to  make  her  own  garments.”  We  can  learn  good  housekeep¬ 
ing.  sewing,  laundering,  how  to  plan  a  house,  how  to  work  quickly 
and  quiethu”  ‘‘  We  learn  a  great  deal  about  the  food  value  of  differ¬ 
ent  food  materials  and  the  right  way  of  cooking  foods.”  “  It  offers 
the  most  practical  course  in  domestic  economy  of  any  school  I  could 
find.”  “  We  learn  the  effect  of  diet  upon  the  health  and  how  to  pre¬ 
pare  foods  in  the  most  healthful  manner.”  “  We  learn  the  easiest, 
quickest,  and  best  way  to  do  our  work.”  “  I  love  housework,  and  by 
attending  this  school  I  have  learned  many  things  that  will  make 
it  much  easier;  also  many  ways  to  economize  time,  strength,  and 
money.”  “Attending  this  school  has  made  me  more  interested  in 
all  work.”  “  I  have  learned  the  care  and  use  of  all  tools  used  by  the 
farmer.”  “  In  my  opinion  it  prepares  students  for  a  much  more 
pleasurable  and  2:»rosperous  life.”  “  This  school  has  such  a  large 
range  of  studies  for  such  a  brief  course.”  “  To  secure  practical 
training  in  biacksmithing  and  carpentr}^”  “  I  came  here  because 
I  know  that  I  will  become  a  better  farmer  and  American  citizen  by 
it.”  “  It  is  necessary  for  the  future  farmer  to  have  a  course  in  such 
a  school  to  enable  him  to  be  the  most  successful  farmer.”  “  It  teaches 
how  to  farm  with  success,  how  to  keep  a  farm  in  good  order,  what 
crops  pay  the  best,  and  what  ones  are  hardest  on  the  land.”  “  I 
have  learned  ho^v  to  run  an  engine,  the  proper  care  of  milk  and  cream, 
and  how  to  make  good  butter.”  “  The  school  has  helped  me  to  secure 
twice  tlie  wages  I  could  get  before.”  “  We  learn  ^that  a  farmer’s 
life  and  work  are  not  all  drudgery.” 

Tv.  enty-three  students  have  graduated  from  these  schools — IT  from 
the  regular  courses  and  6  from  the  short  courses.  These  graduates 
are  all  follovdng  agricultural  pursuits  and  are  in  all  cases  putting 
into  practice  many  of  the  things  they  learned  while  in  school.  This 
is  a  good  standard  from  which  to  measure  the  success  of  these  schools. 
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POPULAEIZmG  THE  SCHOOLS. 

The  interest  shown  in  this  new  inoveinent  speaks  strongly  in  its 
faA’or.  County  schools  of  agricnltiire  can  not  be  a  success  unless  the 
fanners  of  the  vicinity  take  an  abiding  interest  in  them.  The  ex]:>e- 
rience  in  Wisconsin  shows  that  the  farmers  look  upon  these  schools 
with  much  favor.  They  are  proud  of  them.  They  speak  of  the 
schools  as  ‘‘  the  farmer’s  best  friend,”  the  best  place  to  send  our 
boys,”  “  tlie  college  for  the  rural  classes,”  and  in  such  complimentary 
ways  only. 

The  worlc  of  these  schools  has  been  popularized  a  great  deal,  and 
information  concerning  their  character  has  been  spread  not  only 
in  the  home  county,  but  in  surrounding  counties.  This  has  been  done 
by  means  of  numerous  articles  in  the  newspapers,  by  exhibits  at 
county  fairs  each  year,  by  school  bulletins  published  quarterly,  and 
by  numerous  farmers’  meetings.  During  the  first  three  years  the 
instructors  of  the  Dunn  County  school  held  65  farmers’  institutes,  or 
similar  meetings,  throughout  the  county.  Stereopticons  have  been 
used  to  show  the  vcork  of  the  school  and  to  illustrate  the  principles 
to  be  taught.  A  great  many  practical  subjects  have  been  handled,  as 
in  State  institutes,  thus  carrying  the  Avork  of  the  school  into  local 
communities.  The  character  and  value  of  these  farmers’  meetings 
are  such  as  to  put  the  farmers  of  the  section  into  harmony  with  the 
new  movement.  They  have  full  confidence  in  the  school. 

CORRELATIVE  WORK  OF  THE  SCHOOLS. 

iMuch  agricultural  information  is  disseminated  from  the  agricul¬ 
tural  school  to  the  farmers  of  the  county.  Directions  for  planting; 
suggestions  as  to  varieties;  combating  noxious  weeds;  helping  estab¬ 
lish  cooperative  creameries ;  planning  barns,  silos,  schoolhouses,  dw^ell- 
ings;  devising  ventilators;  selecting  stock,  and  many  other  subjects 
are  taken  up  by  the  instructors  with  individual  farjners.  The  schools 
have  done  a  great  deal  of  milk  and  cream  testing  for  farmers  for  the 
purpose  of  helping  to  improve  dairy  herds.  The  school  farms  try 
such  new  crops  as  should  be  used  by  those  living  in  the  section.  When 
these  schools  are  more  Avidely  established  througliout  the  country, 
they  Avill  be  important  factors  for  the  proper  distribution  of  GoA^ern- 
ment  and  State  bulletins.  Many  hundreds  of  bulletins  on  special 
farm  topics  liaA^e  been  placed  in  the  hands  of  farmers  desiring  infor¬ 
mation  on  these  subjects. 

A  noAxd  feature  of  the  school’s  Avork  in  Dunn  County  is  the  intro¬ 
duction,  through  the  rural  teachers,  of  elementary  agriculture  and 
manual  training  into  district  schools  of  the  county.  By  an  inter¬ 
change  of  classes  Avitli  the  county  training  school  the  agricultural 


686 


REPOET  OF  OFFICE  OF  EXPERIMENT  STATIONS. 


school  teaches  the  rural  teachers  to  handle  these  subjects  in  their 
schools  in  a  very  creditable  manner. 

The  chief  purpose  of  the  county  agricultural  schools  as  now  estab¬ 
lished  in  Wisconsin  is  to  popularize  agricultural  education  (more  than 
can  be  done  by  a  well-filled  State  college).  The  schools  are  subordi¬ 
nate  to  the  State  college  in  that  their  courses  of  study  are  not  so 
adyanced  (especially  in  their  academic  subjects).  Students  are  ad¬ 
mitted  directly  from  the  rural  schools.  Most  of  them  would  neyer 
go  to  an  agricultural  school  if  this  new  class  of  schools  were  not 
brought  close  to  them.  Some  students  board  at  home  and  help  with 
home  chores ;  others  yisit  home  at  the  end  of  each  \yeek,  and  are  domi¬ 
nated  Avith  the  home  sj^irit  throughout  their  school  life.  Certainly 
these  county  institutions  reach  a  class  of  pupils  that  would  not  feel 
that  they  could  spare  the  money  necessary  to  attend,  the  State  agricul¬ 
tural  college,  and  yet  there  are  students  Ayho,  after  getting  the  work 
of  the  county  school,  Ay  ill  feel  like  continuing  tlieir  education  and  Avill 
attend  the  State  college  of  agriculture.  Seyeral  graduates  are  already 
planning  such  a  course.  More  county  schools  of  agriculture  Ayill  help 
lill  the  State  college  to  overflowing. 


EXHIBITS  AT  THE  LOUISIANA  PURCHASE  EXPOSITION. 

EXHIBIT  OF  THE  OFFICE  OF  EXPEEIMENT  STATIONS. 


liy  Walter  II.  Evans,  Ofp.cc  of  Experiuieiit  Etutions, 

All  exhibit  AX’as  made  of  the  Avorlc  of  this  Office  in  the  Government 
])uilding  at  the  Louisiana  Purchase  Exposition.  On  January  G,  1903, 
Hon.  J.  II.  Brigham,  chairman  of  the  Government  board  and  repre- 
sentatix'e  of  the  Department  of  Agriculture,  notified  the  Director  of 
this  Office  that  $l-,000  liad  been  allotted  for  the  preparation,  installa¬ 
tion,  and  care  of  the  exhibit  of  the  Office  of  Experiment  Stations  in 
connection  Avith  the  Department  of  Agriculture  exhibit  in  the  Govern¬ 
ment  building.  A  few  days  later  the  xvriter  was  designated  as  the 
representative  of  the  Director  to  haxn  charge  of  the  exhibit.  After 
considerable  delay  and  correspondence,  a  space  embracing  about  1,400 
square  feet  Avas  assigned  to  the  Office  of  Experiment  Stations  exhibit 
in  the  southeast  part  of  the  GoAnrnment  building.  (PI.  XXXV,  fig. 
1.)  This  solace,  Avhile  of  sufficient  extent,  Avas  poorly  situated,  as  it  Avas 
partly  under  a  balcony,  resulting  in  the  poor  lighting  of  part  of  the 
space,  Avhile  another  portion  Avas  nearly  separated  from  the  rest  of  the 
exhibit  by  a  large  iron  truss.  This  made  the  exhibit  lacking  in  con- 
tinuitA",  but  by  coAnring  this  and  another  truss  it  Avas  possible  to  ex¬ 
tend  the  Avail  space  to  nearly  double  the  original  assignment,  AAdiich 
2)ermitted  of  the  moAdng  of  exhibits  from  the  Avails  under  the  balcony. 
The  exhibit  Avas  planned,  after  consulting  with  the  A^arious  experts 
in  the  Office,  so  as  to  sIioav  the  functions  of  the  Office  as  a  Govern¬ 
mental  agency  for  the  promotion  of  agricultural  education  and  re¬ 
search,  its  relations  Avith  the  experiment  stations  organized  in  the 
seAnral  States  and  Territories  under  the  act  of  Congress  of  March  2, 
1887,  and  also  to  shoAv  the  special  investigations  Avith  Avhich  this 
Office  has  been  charged  by  the  Secrctaiy. 

The  relation  of  the  Office  of  Experiment  Stations  to  the  Depart¬ 
ment  of  Agriculture  and  to  the  State  exjTeriment  stations  Avas  shown 
by  a  series  of  charts,  which  gaAe  the  organization,  resources,  lines  of 
iuAestigation,  SAetems  of  agricultural  education,  etc.,  of  the  different 
institutions.  The  opportunities  offered  in  the  United  States  for  agri¬ 
cultural  education  and  scientific  research  along  agricultural  lines 
Avere  also  shoAvn  b}^  means  of  charts.  All  the  publications  of  the 
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Office  of  Experiment  Stations  ^Yere  shown,  and  a  special  exhibit  was 
]:)repared  to  indicate  the  scope  of  the  Experiment  Station  Record, 
which  is  now  in  its  sixteenth  Amliime.  The  Experiment  Station  Rec¬ 
ord  is  a  monthly  abstract  journal  in  which  the  agricultural  literature 
of  nearly  every  land  is  revieAved.  The  material  abstracted  in  the  first 
fourteen  volumes  has  been  estimated  to  represent  approximately  750,- 
000  pages  of  original  matter.  If  these  original  pages  were  brought 
together  they  would  make  about  700  volumes  the  size  of  the  Record. 
In  addition  the  Record  contained  over  100  leading  articles  giving  the 
results  of  research  and  summaries  of  knowledge  along  lines  of  eco¬ 
nomic  importance  to  agriculture.  This  exhibit  was  shown  by  a  large 
case  containing  a  set  of  the  Record,  with  dummy  books  suitably  in¬ 
scribed  representing  the  leading  scientific  foreign  and  domestic  jour¬ 
nals  in  all  lines  relating  to  agriculture  in  its  broadest  interpretation. 
In  another  case  there  were  shown  the  title  pages  of  all  publications  is¬ 
sued  by  the  Office  during  the  year  previous  to  the  exposition.  The 
total  number  of  these  title  pages  v;as  115.  The  card  index  to  experi¬ 
ment  station  literature  was  shovni  by  a  set  of  cards.  This  index 
gives  references  to  and  brief  abstracts  of  the  experiment  station  bul¬ 
letins  and  reports  from  1888  to  date,  the  number  of  cards  now  issued 
being  over  25,000,  and  the  index  is  being  increased  annually  by  about 
2,000  cards.  A  set  of  the  bulletins  and  reports  of  the  different  experi¬ 
ment  stations  to  the  number  of  about  600  volumes  was  shown  and  was 
frequently  consulted  by  visitors  who  Avere  interested  in  the  Avork  of 
the  stations  or  Avho  desired  infoianation  regarding  specific  topics. 
A  map  shoAving  the  location  of  the  experiment  stations  in  the  United 
States  was  shoAvn,  as  Avere  also  portraits  of  the  late  Senator  Justin  S. 
Morrill,  through  Avhose  efforts  the  establishment  and  endoAvment  of 
the  agricultural  colleges  Avere  secured,  and  of  the  Hon.  William  H. 
Hatch,  Avho  was  largely  instrumental  in  securing  the  legislation  pro- 
Adding  for  the  establishment  of  the  agricultural  experiment  stations 
in  the  United  States. 

As  illustratiA^c  of  some  of  the  special  lines  of  Avork  assigned  to  this 
Office,  exhibits  Avere  made  of  the  investigations  of  the  insular  ex¬ 
periment  stations  in  Alaska,  HaAvaii,  and  Porto  Rico;  the  nutrition 
iiiA^estigations ;  irrigation  and  drainage  iiiA^estigations,  and  farmers’ 
institutes.  The  exhibits  of  the  insular  stations  consisted  mostly 
of  the  agricultural  and  horticultural  products  of  the  countries  rep¬ 
resented.  In  a  case  devoted  to  Alaska  products  Avere  shoAvn  samples  of 
AA  heat,  oats,  rye,  and  barley  from  a  number  of  localities.  ( PL  XXXVI, 
fig.  1.)  Xot  only  were  the  stations  at  Sitka,  Kenai,  Copper  Center, 
and  Rampart  represented,  but  numerous  contributions  were  receiA^ed 
from  other  points,  shoAving  the  possibility  of  growing  hardy  vege¬ 
tables  and  cereals  oA^er  a  considerable  portion  of  Alaska.  Ripened 
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Plate  XXXV. 


Fig.  1.— General  View  of  Exhibit  and  Irrigation  and  Drainage  Cases. 


Fig.  2.— Model  of  Respiration  Calorimeter. 
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Plate  XXXVI. 


Fig.  1  .—Alaska  Exhibit. 


Fig.  2.— Hawaii  and  Porto  Rico  Exhibits. 
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grain,  both  in  the  sheaf  and  thrashed,  was  shown  from  Sitka;  Kenai, 
on  Cook  Inlet;  Copper  Center,  in  the  Copper  Kiver  Valley,  110 
miles  north  from  Valdez,  and  from  Ttam])art  on  the  Yukon,  05'^ 
30'  north  latitude.  Models  of  vegetables  of  large  size  and  of 
reputed  good  quality  were  shown,  and  a  eom[)reIiensive  exhibit  was 
made  of  the  native  and  introduced  berries  of  the  country.  The 
experiment  station  was  hr^d  established  at  Sitka  in  1898,  since  which 
time  branches  have  been  established  at  Kenai,  Copper  Center,  and 
Rampart.  These  stations,  through  their  investigations  and  examples,. 
Inn'e  very  materially  aided  in  extending  the  cultivation  of  hardy 
garden  ])roduce,  and  have  shown  some  of  the  possibilities  of  grain 
growing  in  Alaska.  From  the  Hawaii  and  the  Porto  Rico  stations, 
were  shown  extensive  collections  of  tropical  products.  (PI.  XXXVI,. 
fig.  2.)  Tiiese  embraced  nian}^  distinct  varieties  of  mangoes,  alli¬ 
gator  pears,  pineapples,  oranges,  lemons,  pomelos,  bananas,  cocoa- 
nuts,  etc.,  as  well  as  specimens  of  guavas,  bread  fruit,  sour  sop,, 
cashew  nuts,  figs,  granadillas,  papaya,  loquats,  etc.  The  various, 
stages  coffee  passes  through,  from  the  tree  to  the  market,  were  shoAvn 
by  numerous  specimens.  Rice,  cacao,  vanilla,  and  tobacco,  and  their- 
methods  of  preparation,  were  shoAvn  in  a  similar  manner.  Samples, 
of  fiber  were  shoAvn,  Avith  many  native  manufactured  articles  from 
them.  The  exhibits  from  the  insular  stations  proA^ed  A^erjr  attractiA^e- 
and  .suggested  many  inquiries  relatiA^e  to  the  countries  in  Avhich  they 
were  produced,  their  agricultural  possibilities,  people,  etc. 

The  iiiA^estigations  in  human  nutrition,  which  are  conducted  under 
the  immediate  direction  of  Prof.  W.  O.  AtAvater,  MiddletoAvn,  Conn.,- 
Avere  designed  to  show  the  methods  pursued  in  studying  the  uses  and 
economy  of  foods  and  some  of  the  results  already  obtained  by  these 
studies.  There  were  shoAvn  a  model  of  the  modified  respiration 
calorimeter  (PI.  XXXV,  fig.  2),  a  bomb  calorimeter,  and* material 
illustrating  some  of  the  investigations.  The  respiration  calorimeter  is. 
located  at  MiddletoAvn,  Conn.  It  is  an  instrument  suited  for  experi¬ 
ments  Avith  man,  Avhich  permits  of  the  measurement  of  the  total 
income  and  outgo  of  matter  and  energy,  the  matter  being  measured  in 
terms  of  chemical  elements,  as  nitrogen,  carbon,  oxygen,  etc.,  Avhile 
the  energy  is  measured  in  terms  of  heat.  The  respiration  chamber,, 
which  is  of  copper  surrounded  by  zinc  and  Avooden  Avails,  is  of  suffi¬ 
cient  size  for  the  subject  experimented  upon  to  remain  in  it  with 
comparative  comfort  for  a  number  of  days  and  is  provided  Avith  the 
necessary  coiiA^eniences  for  sleeping,  eating,  etc.  The  respiratory 
products  are  measured  and  analyzed  by  draAving  a  A^entilating  cur¬ 
rent  through  the  chamber  and  passing  it  through  receptacles  con¬ 
taining  sulphuric  acid  to  remove  the  water,  and  soda  lime  to  remoA^e 
the  carbon  dioxid.  The  heat  given  off  by  the  body  is  absorbed  in  a. 
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current  of  cold  water,  which  passes  in  pipes  through  the  chamber, 
and  is  measured  by  noting  the  volume  of  v/ater  and  its  increase  in 
temperature.  This  instrument  is  used  for  studying  the  fundamental 
laws  of  nutrition,  determining  the  kinds  and  amounts  of  food  re¬ 
quired  by  the  liody,  the  comparative  value  of  different  foods,  and  for 
studying  the  problems  connected  with  ventilation,  body  temperature, 
and  related  subjects.  The  large  number  of  experiments  alread}^ 
made  with  this  apparatus  have  shown  that  it  is  remarkably  accurate 
and  of  great  practical  value.  The  bomb  calorimeter  which  was  shown 
is  an  instrument  for  measuring  with  great  accuracy  the  heat  or  energy 
value  of  food,  excretoiy  products,  or  other  materials.  The  substance 
to  be  examined  is  pressed  into  a  small  pellet  and  ignited  by  means  of 
an  electric  spark  inside  the  bomb  in  an  atmosphere  of  oxygen.  The 
heat  produced  by  its  combustion  passes  through  the  walls  of  the  bomb 
and  is  absorbed  in  a  knovm  volume  of  water  in  which  the  liomb  rests. 
The  rise  in  temperature  of  the  vnter  is  accurately  measured  and  fur¬ 
nishes  data  for  computing  the  heat  value  of  the  weighed  amount  of 
substance  used.  By  using  these  two  pieces  of  apparatus  it  is  possible 
to  secure  data  showing  the  effect  of  certain  rations  on  man,  gains  or 
losses  due  to  exercise,  work,  etc.  In  the  use  of  the  respiration  calo¬ 
rimeter  a  man  is  shut  in  it  for  a  period  of  time  varying  from  a  few 
hours  to  fifteen  days,  and  constant  observations  are  made  upon  him. 
Many  interesting  and  valuable  data  have  thus  been  secured,  most  of 
which  have  been  published  in  the  bulletins  of  this  Office. 

Among  the  other  material  shown  in  the  nutrition  exhibit  were 
models  showing  the  losses  in  cooking  meat,  studies  on  the  digestibility 
and  nutritive  value  of  bread,  sample  rations  of  the  fruitarian  colony 
studied  in  California,  and  a  series  of  bottles  representing  the  per¬ 
centage  composition  of  a  number  of  the  more  common  foods,  such  as 
bread,  milk,  various  kinds  of  meat,  vegetables,  etc.  In  the  exhibits 
showing  the  losses  in  meat  due  to  cooking  there  were  shown  three 
models  representing  meat  before  and  after  cooking  by  roasting,  boil¬ 
ing,  and  broiling,  and  accompanying  each  was  a  series  of  bottles 
showing  the  proportionate  amount  of  the  different  constituents  lost. 
The  exhibit  of  flour  and  bread  consisted  of  5  pounds  of  wheat  ground 
into  three  types  of  flour — graham,  whole-wheat,  and  roller-process 
flours — with  their  by-products.  Loaves  of  bread  from  equal  weights 
of  the  different  kinds  of  flour  were  shown,  and  in  bottles  were  given 
the  proportionate  amount  of  food  and  other  constituents  in  each  loaL 
and  their  relative  digestibility. 

As  illustrative  of  the  work  of  irrigation  and  drainage  investiga¬ 
tions,  under  the  charge  of  Elwood  Mead,  exhibits  were  shown  in  two 
pavilion  cases.  One  of  these  was  of  special  construction  and  formed 
a  working  exhibit  showing  the  methods  of  rating  currents,  measur¬ 
ing  water,  evaporation,  etc.  The  case  was  constructed  so  as  to  con- 
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tain  a  centrifugal  pump  and  motor,  tanks,  weirs,  flumes,  several  kinds 
of  current  meters  and  water  registers,  an  evaporation  tank,  etc.,  and 
it  was  possible  to  show  all  the  ap])aratiis  in  actual  use  by  pumping 
the  water  from  a  large  tank  in  the  l)ottom  of  the  case  to  a  tank  above 
and  at  one  end.  From  here  it  escaped  through  a  miner’s  inch  weir, 
ran  through  a  flume,  where  the  current  was  measured,  and  fell  again 
into  the  lower  tank.  All  the  instruments  were  mechanicalh^  arranged 
to  record  the  various  features  for  which  the}^  were  devised.  In  the 
second  case  were  shown  various  types  of  water  registers  and  current 
meters,  their  development  and  improvement,  silt  samplers,  models  of 
irrigation  structures,  t3^pes  of  flumes,  drainage  tiles,  etc.  Charts 
were  exhibited  showing  some  of  the  results  of  investigations  on  the 
duty  of  water,  amount  needed  for  different  crops,  the  actual  amounts 
applied,  etc.  Photographs  were  shown  of  a  number  of  important 
irrigation  structures,  of  streams  under  investigation,  and  of  the  re¬ 
sults  of  irrigation  in  arid  regions. 

By  means  of  a  series  of  charts  the  organization  and  development  of 
farmers’  institutes  in  the  United  States  Avere  shoAvn.  An  attempt  is 
being  made  by  this  Office  to  organize  the  Avork  of  farmers’  institutes 
and  to  render  Avhatever  aid  is  possible  through  the  State  directors, 
institute  lecturers,  and  others.  The  exhibit  sought  to  shoAV  this  AVork 
and  its  relation  to  the  Department  of  Agriculture. 

On  the  Avhole,  the  Office  of  Experiment  Stations  exhibit  proA^ed  a 
A’ery  attractiA^e  one,  and  in  order  to  fully  explain  it  a  demonstrator 
Avas  kept  at  the  exhibit  throughout  the  Avhole  period  of  the  exposition 
to  ansAver  questions  regarding  the  Avork  of  the  Office  and  its  relations 
to  the  Department  and  to  the  seA^eral  State  stations. 


EXHIBIT  OF  COLLEGES  OF  AGEICULTURE  AHD  MECHANIC  ARTS 
AND  EXPERIMENT  STATIONS. 

By  W.  n.  Beal, 

Chief  of  Editorial  Division,  Office  of  Ea-perimeiit  Stations. 


Introduction. 

The  movement  to  prepare  this  exhibit  was  instituted  at  the  1901 
meeting  of  the  Association  of  American  Agricultural  Colleges  and 
Experiment  Stations,  in  Washington,  and  two  committees  were  ap¬ 
pointed  to  consider  the  matter,  one  representing  agriculture  and  the 
other  mechanic  arts.  At  the  Atlanta  meeting  of  the  association  in 
October,  1902,  these  committees  reported  in  favor  of  exhibits.  The  two 
committees  were  consolidated  into  one  as  an  exposition  committee,  as 
follows:  W.  IT.  Jordan,  director  New  York  State  Experiment  Station, 
chairman ;  A.  C.  True,  Director  Office  of  Experiment  Stations,  secre¬ 
tary;  W.  T.  Harris,  United  States  Commissioner  of  Education  ;  H.  J. 
Waters,  dean  college  of  agriculture.  University  of  Missouri,  and 
director  of  Missouri  Experiment  Station;  W.  M.  Hays,  professor  of 
agriculture.  University  of  Minnesota,  and  agriculturist,  Minnesota 
Experiment  Station W.  E.  Stone,  president  Purdue  University; 
T.  E.  Hunt,  professor  of  agronomy,  Cornell  University,  and  agrono¬ 
mist,  New  York  Cornell  Experiment  Station;  C.  F.  Curtiss,  dean  divi¬ 
sion  of  agriculture,  Iowa  State  College,  and  director  Iowa  Experi¬ 
ment  Station;  J.  K.  Patterson,  president  Agricultural  and  Mechan¬ 
ical  College  of  Kentucky,  and  IT.  W.  Tyler,  professor  of  mathematics 
and  secretary  of  faculty,  Massachusetts  Institute  of  Technology. 

At  the  same  meeting  the  executive  committee  of  the  association  was 
charged  with  the  duty  of  soliciting  from  Congress  an  appropriation 
for  installing  and  maintaining  an  exhibit.  Congress  made  such  pro¬ 
vision  in  the  following  terms : 

For  the  selection,  purchase,  preparation,  transportation,  arrangement,  instal¬ 
lation,  safe-keeihng,  exhibition,  and  return  of  such  articles,  animals,  and  mate¬ 
rials  belonging  to  or  used  by  the  agricultural  colleges  and  experiment  stations, 
hereinafter  referred  to,  as  the  Government  board  created  by  act  of  Congress 
approved  March  third,  nineteen  hundred  and  one,  as  amended  by  the  act  of 
.June  twenty-eighth,  nineteen  hundred  and  two,  may  decide  to  exhibit  as  a  part 
of  the  Government  exhibit,  to  show  the  progress  of  education  and  experimenta¬ 
tion  in  agriculture,  mechanic  arts,  and  animal  husbandry  at  the  Louisiana 
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Pni'chasG  Exposition,  to  bo  hol«l  under  the  authority  of  said  aot,  of  the  colleges 
of  agriculture  and  jiiechanic  arts  and  agricultural  experiment  stations  receiving 
the  benefits  of  the  acts  of  Congress  of  July  second,  eighteen  hundred  and  sixty- 
two,  March  second,  eighteen  hundred  and  eighty-seven,  and  August  thirtieth, 
eighteen  hundred  and  ninetj',  one  hundred  thousand  dollars,  to  be  immediately 
available,  which  sum  shall  be  expended  for  that  purpose  only  and  upon  the 
authority  of  said  riovernment  board:  Frovidcd,  That  the  Louisiana  Purchase 
Exposition  Company,  at  its  own  cost  and  expense,  shall  furnish  to  said  Govern¬ 
ment  board  adequate  and  suitable  space  in  an  apiu’opriate  building  or  buildings 
for  the  installation  of  said  exhibit  and  its  exhibition  during  the  continuance  of 
said  exposition. 

The  Government  board  referred  to  in  this  act  was  made  np  as 
follows:  Hon.  J.  IT.  Brigham,  Assistant  Secretary  of  Agriculture, 
chairman;"  William  H.  iMichael,  chief  clerk  Department  of  State; 
Wallace  H.  Hills,  chief  clerk  Treasury  Department;  John  C.  Sco¬ 
field,  chief  clerk  War  Department ;  Frank  Strong,  chief  clerk  Depart¬ 
ment  of  Justice;^  John  B.  l^rownlow,  clerk,  Post-Office  Depart¬ 
ment;"  B.  F.  Peters,  chief  clerk  Navy  Department;  Edward  M. 
Dawson,  chief  clerk  Ii)epartment  of  the  Interior;  Carroll  D.  Wright, 
Commissioner  of  I^abor,  Department  of  Commerce  and  Labor ;  F.  W. 
True,  head  curator  National  Museum,  representing  Smithsonian 
Institution  and  National  Museum;  W.  de  C.  Kavenel,  administrative 
assistant  National  Museum,  representing  Commission  of  Fish  and 
Fisheries;  G.  IV.  IV.  Hanger,  chief  clerk  Bureau  of  Labor;  Williams 
C.  Fox,  chief  clerk  Bureau  of  the  American  Pepublics;  IVilliam  V. 
Cox,  secretary,  and  William  M.  Geddes,  disbursing  officer. 

This  board  intrusted  the  work  of  planning,  collecting,  and  install¬ 
ing  the  exhibit  to  the  exposition  committee  of  the  association  named 
above,  and  made  the  Director  of  the  Office  of  Experiment  Stations, 
as  secretary  of  the  committee,  the  special  representative  of  the  com¬ 
mittee  in  its  relations  with  the  board  and  responsible  for  the  proper 
expenditure  of  the  funds  granted  by  Congress  for  the  purposes  of 
the  exhibit.  Mr.  James  L.  Farmer,  as  chief  special  agent,  had 
immediate  charge  of  the  execution  of  the  plans  of  the  committee. 

It  should  be  noted,  especially,  that  the  law  provided  for  an  exhibit 
of  the  progress  of  education  and  research  in  agriculture  and  the 
mechanic  arts,  and  it  was  the  purpose  of  those  charged  with  the  duty 
of  ])reparing  the  exhibit  to  make  it  illustrative  of  the  distinctive 
work  of  the  land-grant  colleges,  of  which  there  are  G5,  and  the  ex¬ 
periment  stations,  of  which  there  are  GO,  in  the  United  States — that 
is,  it  Avas  intended  to  represent  those  features  of  education  and  re- 

«  After  the  death  of  Secretary  Brigham,  which  occurred  June  20,  1904,  Mr. 
Hills  was  made  chairman  of  the  board  and  S.  U.  Burch,  chief  clerk  Department 
of  Agriculture,  was  appointed  as  the  representative  of  that  Department  on  the 
board. 

®  Succeeded  by  Cecil  Clay,  general  agent.  i 

c  Succeeded  by  Merritt  O.  Chance,  chief  clerk. 
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search  which  differentiate  these  institutions  from  other  educational 
and  scientific  institutions.  It  was  concluded  that  this  purpose  could 
best  be  accomplished  b}^  making  the  exhibit  collective,  i.  e.,  assembling 
the  contributions  from  the  various  institutions  represented  according 
to  subjects  rather  than  by  institutions,  due  credit,  of  course,  being 
given  to  all  contributors  to  each  gToup.  The  exhibit  was  therefore 
grouped  according  to  the  main  divisions  of  agriculture  and  mechanic 
arts,  51  institutions  being  represented  by  contributions  of  various 
kinds. 

Since  the  work  of  the  colleges  of  agriculture  and  mechanic  arts 
and  the  experiment  stations  is  in  its  broadest  sense  largely  educa¬ 
tional,  it  was  deemed  appropriate  that  the  main  exhibit  should  be 
installed  in  the  Palace  of  Education.  In  this  way,  in  the  opinion  of 
the  committee,  the  work  of  these  institutions  would  take  its  rightful 
place  among  the  great  educational  efforts  of  the  nation  and  secure 
a  recognition  not  otherwise  possible. 

The  exhibit  occupied  a  total  area  of  16,000  square  feet,  or,  deduct¬ 
ing  aisles,  etc.,  an  available  space  of  about  11,500  square  feet  in  the 
northwest  section  of  this  building.  (PI.  XXXYII.)  A  supple¬ 
mentary  exhibit  in  stock  and  grain  breeding  and  judging  was  pro¬ 
vided  for  in  ail  ellipse  40  by  TO  feet  in  size  in  Live  Stock  Congress 
Hall  ir  the  agricultural  section  of  the  fair  grounds. 

The  individual  exhibits  and  the  experts  who  had  charge  of  their 
collection  and  preparation  were  as  follows: 

Classification  of  Exhibits. 

CEUq-TRAL  EXHIBITS  OF  THE  BUBEAU  OF  EDUCATION  AND  THE 
OFFICE  OF  EXPERIMENT  STATIONS. 

Bueeau  of  Education  Exhibit,  showing  relations  of  the  United 
States  Government  wdth  education  in  agriculture  and  mechanic  arts, 
under  direction  of  lY.  T.  Harris,  United  States  Conmiissioner  of 
Education. 

Office  of  Experiment  Stations  Exhibit,  illustrating  relations 
of  the  United  States  with  institutions  for  research  in  agriculture, 
under  direction  of  A.  C.  True,  Director  Office  of  Experiment  Stations. 

AGRICULTURAL  EXHIBITS. 

Agronomy,  or  Plant  Production,  including  soils,  in  charge  of 
M.  F.  Miller,  assistant  professor  of  agronomy,  Ohio  State  University 
fertilizers,  E.  B.  Yoorhees,  director  Xew  Jersey  Experiment  Stations; 
plaid,  laboratory,  lY.  H.  Evans,  of  the  Office  of  Experiment  Stations ; 
field  crops,  J.  I.  Schulte,  of  the  Office  of  Experiment  Stations ;  horti- 

«  Now  professor  of  ogroiiomy,  University  of  Missouri,  and  agronomist  of  the 
experiment  station. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 
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culture  and  forestry,  S.  I).  Green,  professor  of  horticulture  and  for¬ 
estry,  Uniyersity  of  Minnesota,  and  horticulturist  of  the  experiment 
station;  plant  jiathology,  F.  C.  Ste^yart,  botanist  New  York  State 
Experiment  Station;  economic  entomology,  C.  P.  Gillette,  professor 
of  zoology  and  entomology.  State  Agricultural  College  of  Colorado, 
and  entomologist  of  the  experiment  station. 

ZooTECHXY,  OR  Animal  Ixdpstry,  including  animal  husbandry 
(inyestigation) ,  in  charge  of  II.  P.  Armsby,  director  Pennsylyania 
Experiment  Station;  animal  husbandry  (instruction),  T.  F.  Hunt, 
professor  of  agronomy,  Cornell  Uniyersity,  and  agronomist  of  the 
experiment  station ;  yeterinary  medicine,  D.  S.  White,  professor  of 
yeterinary  medicine,  Ohio  State  Uniyersity. 

Agrotechxy,  or  Agricultitral  Techxology,  including  dairy  lab¬ 
oratory,  in  charge  of  E.  FT.  Farrington,  professor  of  dairy  husbandly, 
Uniyersity  of  Wisconsin,  and  dairy  husbandman  of  the  experiment 
station;  sugar  laboratoiy,  W.  C.  Stubbs,  director  Louisiana  Experi¬ 
ment  Stations;  inspection,  INI.  A.  Scovell,  director  Kentucky  Experi¬ 
ment  Station. 

PuRAL  Exgixeerixg,  OR  Farm  Mechaxics.  This  exhibit  was  pre¬ 
pared  under  the  direction  of  Elnmod  Mead,  chief  of  irrigation  and 
drainage  inyestigations.  Office  of  Experiment  Stations. 

Eural  Ecoxomics,  or  Farm  Management.  This  exhibit  was  pre¬ 
pared  under  the  direction  of  F.  AAh  Card,  professor  of  horticulture 
and  agriculture,  Khode  Island  College  of  Agriculture  and  Mechanic 
Arts,  and  horticulturist  of  the  experiment  station. 

MECHANIC  ARTS  EXHIBITS. 

CiyiL  Engineering,  in  charge  of  Anson  Alarston,  professor  of  ciyil 
engineering,  Iowa  State  College  of  Agriculture  and  JMechanic  Arts. 

Mechanical  Engineering,  in  charge  of  "\Y.  F.  M.  Goss,  professor 
of  mechanical  engineering,  Purdue  Uniyersity. 

Electrical  Engineering,  in  charge  of  B.  V.  Swenson,  assistant 
professor  of  electrical  engineering,  Uniyersity  of  MTsconsin. 

Mining  Engineering,  in  charge  of  S.  B.  Christy,  professor  of  min¬ 
ing  and  metallurgy  and  dean  of  the  faculty  of  the  college  of  mining, 
Uniyersity  of  California. 

Technical  Chemistry,  in  charge  of  Mb  II.  MYlker,  associate  pro¬ 
fessor  of  industrial  chemistry,  Massachusetts  Institute  of  Teclinology. 

Architecture,  in  charge  of  W.  H.  Lawrence,  associate  professor  of 
architecture,  Massachusetts  Institute  of  Technology. 

Drawing  and  Shop  Practice  (including  Textiles  and  Trades), 
in  charge  of  Prof.  F.  Paul  Anderson,  professor  of  mechanical  engi¬ 
neering,  Agricultural  and  ^Mechanical  College  of  Kentucky. 

Domestic  Science,  in  charge  of  !Maude  Gilchrist,  dean  of  women's 
department,  Michigan  State  Agricultural  College. 
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SUPPLEMENTARY  EXHIBITS.  - 

Stock  and  Grain  Breeding  and  Judging,  This  exhibit  was  con¬ 
ducted  as  a  normal  school  of  instruction  in  Live  Stock  Congress  Hall, 
under  the  direction  of  a  subcommittee  of  the  exposition  committee  of 
the  association  consisting  of  C.  F.  Curtiss,  H.  J.  Waters,  and  W.  M. 
Hays,  J.  H.  Shepperd,  professor  of  agriculture.  North  Dakota  Agri¬ 
cultural  College,  and  agriculturist  of  the  experiment  station,  being 
dean  of  the  school. 

Description  oe  Exhibits. 

EXHIBIT  OF  THE  BUREAU  OF  EDUCATION. 

(See  PI.  XXXYIII,  fig.  1.) 

Centrally  located  in  the  exhibit  space  was  a  pavilion  and  office, 
around  which  were  grouped  tlie  exhibits  of  the  Bureau  of  Education 
and  the  Office  of  Experiment  Stations,  which  represent  the  United 
States  Government  in  its  relations  with  the  land-grant  colleges  and 
experiment  stations. 

The  contribution  of  the  Bureau  of  Education  included  a  set  of  the 
publications  issued  by  that  Bureau,  a  set  of  the  catalogues  of  all  of 
the  colleges  of  agriculture  and  mechanic  arts,  various  publications 
and  illustrations  furnished  by  these  institutions,  and  statistical  charts. 

The  publications  of  the  Bureau  w^ere  selected  with  a  view  to  show¬ 
ing  in  a  measure  the  work  being  done  by  it.  The  reports  of  the  Com¬ 
missioner,  wiiich  are  published  annually,  contain  statistical  and  gen¬ 
eral  information  concerning  educational  systems  and  institutions  in 
this  and  foreign  countries,  including  the  colleges  of  agriculture  and 
mechanic  arts  endowed  by  the  National  Government.  Historical 
sketches  of  some  of  these  colleges  are  included  in  the  histories  of 
higlier  education  in  the  several  States  which  have  been  published  by 
the  Bureau  as  circulars  of  information. 

The  set  of  catalogues  show^ed  in  detail  the  nature  and  scope  of  the 
instruction  offered  by  the  several  institutions,  the  material  equip¬ 
ment  available  for  instruction  purposes,  the  number  of  professors 
and  instructors  employed  and  of  students  in  attendance. 

The  extent  of  Federal  aid  to  June  30,  1904,  in  land  and  money 
granted  to  each  State  and  Territory  for  the  colleges  of  agriculture 
and  mechanic  arts  established  under  the  Morrill  Act  of  July  2,  1862, 
was  showm  in  a  large  statistical  chart.  This  showed  (1)  the  amount 
of  invested  funds  derived  from  the  sale  of  the  lands  granted  to  each 
State  and  Territory  specifically  for  colleges  of  agriculture  and  me¬ 
chanic  arts,  including  the  estimated  value  of  unsold  land,  if  any, 
as  reported  to  the  Bureau;  and  (2)  the  aggregate  amount  of 
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Plate  XXXVIII. 


Fig.  1.— Exhibit  of  United  States  Bureau  of  Education. 


Fig.  2.— Exhibit  of  Office  of  Experiment  Stations. 
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appropriations  received  l\y  each  State  and  Territory  to  June  30,  1004, 
under  the  act  of  Congress  of  August  30,  1800,  for  the  more  complete 
endowment  and  support  of  the  colleges  established  under  the  act 
of  July  2,  1862;  and  (3)  the  total  amount,  $31,157,588,  of  Federal 
aid  received  from  the  two  sources  mentioned. 

A  large  map  showed  the  location  of  each  college  of  agriculture 
.and  mechanic  arts,  the  amount  of  land  received  by  each  State  for 
such  institutions,  and  the  total  amount  of  land  granted  by  the 
Federal  Government  for  all  other  educational  purposes. 

A  large  chart,  entitled  Progress  of  Public  and  Private  Higher 
Education  in  the  United  States  in  Twenty  Years,”  showed,  in  com¬ 
parative  form,  the  ])rogress  made  from  1882  to  1902,  first,  by  the 
public  (including  colleges  of  agriculture  and  mechanic  arts)  and, 
secondly,  hy  the  private  institutions  for  higher  education. 

Smaller  statistical  charts  showed  (1)  growth  in  number  of  students 
from  1891  to  1903;  (2)  increase  in  the  value  of  the  material  equip¬ 
ment  from  1870  to  1903;  (3)  value  of  all  property,  including  en¬ 
dowment  funds  owned  in  1903;  (4)  increase  from  1865  to  1903  in 
the  number  of  institutions,  number  of  professors,  and  number  of 
collegiate  and  graduate  students;  (5)  comparison  of  income  from 
1885  to  1903  with  that  of  all  other  institutions  for  higher  education; 
(6)  proportion  of  regular  technical  students  pursuing  certain  degree 
courses;  (7)  growth  of  libraries  compared  with  that  of  all  other 
institutions  for  higher  education;  (8)  attendance  from  1890  to  1903 
compared  with  that  at  all  other  institutions  for  higher  education. 

There  v^ere  also  shown  volumes  of  examination  questions  and 
answers  by  students  of  a  number  of  the  colleges  of  agriculture  and 
mechanic  arts  in  English,  French,  German,  Latin,  mathematics, 
physics,  chemistry,  history,  and  economics,  and  in  miscellaneous 
branches.  These  volumes  were  intended  to  give  some  idea  of  the 
nature  of  the  work  that  is  being  done  hy  the  several  institutions  in 
some  of  the  nontechnical  or  general  studies  usually  included  in  the 
courses  of  study  offered  by  these  institutions. 

An  electrical  display  machine,  showing  important  facts  relating 
to  the  history,  work,  and  present  status  of  the  colleges  of  agricul¬ 
ture  and  mechanic  arts,  was  a  prominent  and  effective  feature  of 
this  exhibit. 

EXHIBIT  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS. 

(See  PI.  XXXVIII,  fig.  2.) 

On  the  side  of  the  pavilion  occupied  ])y  the  exhibit  of  the  Office  of 
Experiment  Stations  the  central  wall  space  Avas  occupied  by  an  elec¬ 
trical  display  machine  shoAving  prominent  features  in  the  origin,  dis¬ 
tribution,  and  Avork  of  agricultural  experiment  stations  throughout 
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the  world.  The  location  of  about  TOO  of  these  stations  was  shown  on 
a  map  of  the  world,  and  charts  were  displayed  showing  the  value  of 
investigations  made  by  the  stations  from  an  educational  as  well  as 
economic  point  of  view.  In  bookcases  Avere  shown  bound  sets  of 
publications  of  the  Office  and  of  the  experiment  stations  and  about 
200  text-books,  manuals,  and  reference  books  written  or  edited  by 
experiment  station  men.  These  books  are  based  on  the  results  of 
agricultural  iiiA^estigations  in  this  country  and  abroad  and  are  doing 
A’ery  A^aluable  seiAuce  in  reducing  tliese  results  to  pedagogic  form. 
They  constitute  largely  the  science  of  agriculture  as  it  is  iioay  coming 
to  be  recognized  in  this  country.  Specimens  of  the  large  number  of 
special  publications — circulars,  press  bulletins,  popular  bulletins, 
spray  calendars,  etc. — issued  by  the  experiment  stations  were  shown 
in  glass-covered  cases. 

In  wing  frames  Avere  shoAvn  a  large  number  of  photographs  illus¬ 
trating  some  of  the  buildings,  liA^e  stock,  and  other  equipment  of  the 
experiment  stations,  as  Avell  as  some  of  the  more  striking  experiments 
conducted  by  them. 

Associated  with  the  exhibits  of  the  Bureau  of  Education  and  the 
Office  of  Experiment  Stations  Avas  a  small  exhibit  of  charts,  draAV- 
ings,  photographs,  etc.,  illustrating  courses  of  study,  apparatus, 
methods,  and  results  of  the  Avork  of  some  of  the  institutions  in  bio¬ 
logical  sciences  (botany,  zoology,  and  physiology). 

AGR-ICULTURAL  EXHIBITS. 

I.  AGRONOMY,  OR  PLANT  PRODUCTION. 

The  exhibits  illustrating  Avork  in  this  subject  included  (1)  plant 
laboratory,  (2)  soils  laboratory,  (3)  fertilizers,  (I)  field  crops,  (5) 
horticulture  and  forestry,  (6)  plant  patholog}^  and  (7)  entomology, 
as  well  as  the  supplementary  outside  exhibits  of  grain  judging  and 
plant  breeding  (see  p.  708.) 

PLANT  LABORATORY. 

(PI.  XXXIX,  fig.  1.) 

The  object  of  this  exhibit  Avas  to  show  in  operation  a  fairly  Avell 
equipped  laboratory  for  instruction  and  research  in  the  study  of 
botany  in  its  Aurious  phases,  but  especialh^  as  related  to  agriculture. 
The  exhibit  illustrated  some  of  the  methods  followed  at  the  institu¬ 
tions  contributing  to  the  exhibit,  and  shoAved  a  number  of  appliances 
and  pieces  of  apparatus  AAdnch  haAU  been  cleAUsed  or  modified  by  col¬ 
lege  or  station  men.  It  contained  apparatus  for  preparing  material 
and  making  microscopic  studies  of  plant  tissues;  for  studying  tran¬ 
spiration  and  the  humidity  of  the  air,  and  the  effect  of  graAuty  upon 
plant  groAvth;  for  recording  the  rate  of  growth  of  plants;  for  studies 
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Fig.  1  .—Agronomy— Plant  Laboratory. 


Fig.  2.— Agronomy— Field  Crops. 
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of  micro-organisms,  including  ferments  and  fungus  and  other 
]'>arasitic  diseases  of  plants,  of  root  growth,  and  of  germination;  for 
the  examination  and  testing  of  seeds  and  for  shovciug  the  effect  of 
copper  on  foliage;  besides  illustrations  of  methods  of  making  cul¬ 
tures  of  micro-organisms;  of  selecting  seeds  by  specific  gravity; 
plant  presses;  seed  cases  for  class-room  use,  and  miscellaneous  lab¬ 
oratory  apparatus  and  accessories. 

SOILS  LALORATOKY. 

This  was  a  working  laboratoiw  in  operation,  equipped  with  special 
forms  of  apparatus  contributed  by  a  number  of  institutions  for  sam¬ 
pling  soils,  making  mechanical  and  chemical  analyses  of  soils,  and 
studying  their  chemical  and  physical  properties;  samples  of  typical 
soils,  student's  laboratory  outfit,  cultures,  etc.,  showing  work  on  soil 
bacteria ;  specimens  of  students’  notes  and  exercises.  There  were 
also  photographs  shoAving  equipment  and  methods  of  AA’ork  in  soils  at 
a  number  of  the  agricultural  colleges  and  experiment  stations. 

FERTILIZERS. 

The  fertilizer  exhibit  included  (1)  specimens  of  typical  classes  of 
soils  shoAving  the  relatiA’e  proportion  of  fertilizing  constituents  in 
each,  and  the  relation  of  these  to  soil  fertility  and  soil  exhaustion ; 
(2)  samples  of  the  principal  commercial  fertilizing  materials,  includ¬ 
ing  crude  and  manufactured  products,  supplying  nitrogen,  phos¬ 
phoric  acid,  and  potash;  and  (3)  a  series  of  diagrams  and 
photographs  illustrating  the  relation  of  A^arious  systems  of  cropping, 
farm  management,  and  fertilizing  to  soil  fertility,  and  the  relative 
aA^ailability  of  different  kinds  of  fertilizers. 

FIELD  CROPS. 

(PI.  XXXIX,  fig.  2.) 

The  object  of  this  exhibit  Avas  to  show  the  purposes,  methods,  and 
results  of  iiiA^estigations  on  field  crops  by  the  experiment  stations, 
together  with  the  methods  and  scope  of  instruction  giA^en  in  this 
particidar  branch  in  the  colleges  of  agriculture.  It  consisted  of 
material  illustrating  some  of  the  more  important  experimental  Avork 
carried  on  b}^  the  experiment  stations  and  the  methods  cmjAloyed  by 
the  agricultural  colleges  to  prepare  the  student  for  original  research 
Avork  and  for  practical  farm  management.  The  various  classes  of 
crops  Avere  represented  and  the  exhibit  of  each  indiA^idual  crop  Avas 
as  extensiA^e  as  circumstances  Avould  alloAV. 

One  of  the  principal  features  of  the  section  Avas  the  exhibit  of  the 
jdant-breeding  Avork.  This  included  selection  and  crossing  of  corn 
to  increase  yield  and  the  percentage  of  protein  and  of  oil;  samples 
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of  wheat  illustrating  Mendehs  law  in  wheat  breeding,  the  improve¬ 
ment  in  yield  by  selection  and  crossing,  and  the  methods  of  growing 
pedigreed  wheat  plants  and  keeping  plant  nursery  records:  speci¬ 
mens  of  flax  showing  how  by  these  same  methods  the  seed  production 
of  the  crop  may  be  improved  and  how  the  straw  may  be  increased  in 
length,  thus  rendering  the  crop  of  greater  value  for  fiber;  and  sam¬ 
ples  of  cotton  showing  the  effect  on  the  length  and  quality  of  the 
fiber  of  crossing  varieties  of  different  types,  such  as  the  Sea  Island, 
Upland,  and  Eg3’ptian  cottons.  The  possibilities  of  plant  breeding 
were  further  exemplified  in  the  cowpea  exhibit,  which  called  atten¬ 
tion  to  the  extensive  variation  to  which  this  plant  is  subject. 

Independent  of  the  plant-breeding  Avork,  samples  of  Auirieties  of 
corn,  wheat,  oats,  barley,  and  other  cereals,  and  of  cotton,  coAvpeas, 
soy  beans,  velvet  beans,  castor  beans,  sugar  cane,  tobacco,  hemp,  flax, 
and  hops  were  presented  for  comparison.  The  yields  in  some  cases 
shoAV  marked  differences,  pointing  out  the  value  of  Auiriety  testing  by 
the  experiment  stations  and  the  importance  of  considering  this  matter 
in  ordinary  farm  practice. 

The  exhibit  further  illustrated  the  results  of  groAving  field  crops 
fAvheat,  oats,  corn,  potatoes,  cloA^er,  and  timothy)  Avitli  different  fer¬ 
tilizers  and  under  various  systems  of  rotation  to  maintain  and  in¬ 
crease  the  fertility  of  the  soil. 

An  interesting  object  lesson  was  presented  in  a  collection  of  root 
samples  shoAving  the  root  development  of  bluegrass,  corn,  oats,  clover, 
alfalfa,  fife,  and  macaroni  aa  heats,  and  flax. 

The  tobacco  exhibit  comprised  a  model  illustrating  the  groAving  of 
tobacco  under  shade,  a  number  of  samples  of  sliade-groAvn  and  open- 
field-groAvn  tobacco  showing  the  effect  of  shade  on  the  quality  of  the 
leaf,  and  a  series  of  other  samples  representing  the  different  types  of 
tobacco  Avhich  liaA^e  been  experimented  Avith  in  Connecticut. 

The  apparatus  and  appliances  used  in  college  laboratory  Avork  with 
root  crops,  including  sugar  beets,  mangels,  ruta-bagas,  carrots,  and 
turnips,  Avere  shoAvn,  and  a  general  outline  of  the  Avork  was  giA^en. 

The  experimental  Avork  with  field  crops  carried  on  at  the  Alaska, 
HaAvaii,  and  Porto  Rico  stations  Avas  represented  by  a  collection  of 

specimens  from  these  stations. 

\ 

HORTICULTURE  AND  FORESTRY. 

This  exhibit  consisted  of  a  collection  of  models,  photographs, 
charts,  etc.,  illustrating  methods  of  instruction  and  research  in  these 
subjects  at  a  number  of  the  agricultural  colleges  and  experiment 
stations,  as  Avell  as  special  forms  of  laboratory  and  greenhouse  equip¬ 
ment  and  results  of  improA^ement  of  varieties  and  methods  of  culture. 
ImproA^ed  horticidtural  and  forestry  implements  and  methods  w^ere 
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also  illustrated,  and  a  collection  of  horticultural  books,  edited  or 
written  by  college  and  station  men,  was  shown. 

Features  of  special  interest  were  (1)  a  date-palm  exliibit,  repre¬ 
senting  the  successful  introduction  of  a  new  industry  into  the  United 
States,  and  shoAving  the  fine  quality  of  dates  iioaa"  being  groAAui  in 
Arizona,  as  AA’ell  as  the  peculiarities  of  date  trees,  blossoms,  fruit,  and 
seed;  (2)  an  exhibit  of  methods  of  greenhouse  laboratory  AAX)rk  as 
shoAAui  by  a  portion  of  a  greenhouse  laboratory  bench  AAuth  lockers, 
illustrations  of  horticultural  laboratory  operations,  text-book  used, 
etc.;  (3)  models  of  peach  tAvigs,  shoAAung  the  relation  of  color  to 
hardiness  and  date  of  blooming;  (4)  models,  photographs,  and 
charts  illustrating  a  successful  method  of  AA'inter  forcing  of  asparagus; 
(5)  models  illustrating  fertilization  of  self-sterile  grapes;  (6)  models 
illustrating  siibirrigation  for  greenhouses,  gardens,  and  laAAUis;  (T) 
display  of  implements  and  methods  of  pruning;  (8)  exhibit  of  trunks 
of  eucalyptus  trees  illustrating  the  successfid  introduction  into  this 
country  of  a  group  of  A^aluable  trees;  (9)  specimens  shoAA’ing  the  char¬ 
acter  of  posts  and  timber  produced  in  regions  of  deficent  rainfall,  and 
(10)  log  scales,  rules,  calipers,  and  other  implements  used  in  forestry 
work  and  lumbering  in  different  parts  of  the  United  States. 

There  were  also  AAung-frame  cabinets  containing  mounted  photo¬ 
graphs,  charts,  draAAungs,  etc.,  shoAAung  facilities  and  equipment  for 
instruction  and  research  in  a  large  number  of  the  land-grant  colleges 
and  experiment  stations,  horticultural  and  forestry  methods,  opera¬ 
tions,  and  results. 

PLANT  PATHOLOGY. 

This  exhibit  consisted  mainly  of  mounted  specimens,  specimens  in 
solutions,  photographs,  draAAungs,  etc.,  accompanied  by  explanatory 
labels,  illustrating  the  more  important  diseases  of  crops  and  the 
nature  of  the  injuries  caused  by  them. 

ENTOMOLOGY. 

This  exhibit  consisted  of  small  contributions  from  a  large  number 
of  institutions,  and  AA^as  intended  to  sIioaa^  something  of  the  scope  and 
quality  of  entomological  Avork  being  carried  on  in  the  different  agri¬ 
cultural  colleges  and  experiment  stations  in  the  United  States. 
Thirty-tAAm  cases  of  insects  shoAved  many  of  the  most  destructive  as 
well  as  some  of  the  lieneficial  species,  and  gaA^e  an  idea  of  methods 
of  mounting,  lalicling,  and  permanently  preserving  specimens  in  dif¬ 
ferent  stages  of  deA^elopment.  PaAulion  and  Avail  cases  Avere  filled 
Avith  pieces  of  apparatus  used  in  class  room  or  laboratory  or  in  field 
Avork  in  entomology.  There  Avere  shoAvn  the  Sanderson  method  of 
note  and  record  keeping,  the  Comstock  block  system  of  mounting  a 
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collection  of  insects,  as  well  as  a  set  of  reference  books  in  entomology 
for  students’  use,  specimens  of  injuries  boring  insects,  a  special 
form  of  breeding  cage,  and  a  new  method  of  fighting  the  codling 
moth,  etc. 

A  large  number  of  photographs  were  displayed,  showing  buildings, 
laboratories,  class  rooms,  equipment  for  college  and  station  work, 
methods  of  carrying  on  work,  spraying  machinery,  insects  and  their 
injuries,  diagrams,  etc. 

II.  ZOOTECHXY,  OR  ANIMAL  INDUSTRY. 

ANIMAL  HUSBANDRY — INVESTIGATION. 

(PI.  XL,  fig.  1) 

A  complete  showing  of  experiment  station  work  in  this  field  was 
not  attempted,  but  emphasis  was  laid  upon  those  methods  and  results 
Tvhich  tend  to  establish  fundamental  scientific  principles  rather  than 
upon  those  yielding  more  immediately  practical  results,  although 
the  latter  were  by  no  means  excluded. 

The  exhibit  was  grouped  in  a  general  way  under  three  heads,  viz, 
(1)  feeding  stuffs,  (2)  metabolism  and  the  laws  of  nutrition,  and 
(3)  the  practice  of  feeding. 

Feeding  stu-jfs. — In  this  group  were  shown  several  forms  of  appa¬ 
ratus  used  in  the  analysis  of  feeding  stuffs,  especially  for  the  determi¬ 
nation  of  protein  and  ether  extract  (crude  fat)  ;  an  apparatus  for  dry¬ 
ing  in  vacuo;  appliance  for  making  digestion  experiments  with  ani¬ 
mals;  a  complete  collection  of  products  and  by-products  of  corn  and 
cotton  seed ;  a  collection  of  pure  vegetable  proteids  arranged  according 
to  the  classes  of  feeding  stuffs  from  which  they  were  derived,  with 
descriptive  data;  specimens  and  charts  showing  results  of  investi¬ 
gations  of  pentosans  of  hay,  cornstalks,  etc. ;  drawings  of  microscopic 
studies  of  the  structure  of  feeding  stuff's  as  a  basis  for  the  detection 
of  adulteration.  Large  wall  charts  showed  the  average  composition 
of  a  few  of  the  more  important  feeding  stuffs ;  smaller  charts  showmd 
the  average  results  of  digestion  experiments  wdth  American  feeding 
stuffs,  the  feeding  value  of  corn  silage  and  corn  by-products,  and 
similar  data. 

Metaholism  and  the  laws  of  nutrition. — A  wmrking  model,  one-fifth 
the  actual  size,  of  the  respiration  calorimeter  constructed  by  the  Penn¬ 
sylvania  Station  cooperating  wdth  the  Bureau  of  Animal  Industry 
of  the  U.  S.  Department  of  Agriculture  for  experiments  Avith  large 
farm  animals,  and  modeled  after  the  Atwater-Eosa  apparatus,  Avas 
shoAvn.  The  purpose  of  this  apparatus  is  to  determine,  in  addition 
to  those  facts  Avhich  can  be  ascertained  by  an  experiment  AAuth  the 
digestion  apparatus,  the  amount  of  gaseous  material  (carbon  dioxid. 


An.  Rpt.  Office  of  Experiment  Stations,  1904. 


Plate  XL. 


Fig.  1.— Animal  Husbandry— Investigation. 
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water,  motliane)  given  ott'  hy  the  animal,  and  also  the  amount  of 
energy  liberated  by  it  in  the  form  of  heat,  a  complete  account  being 
kept  of  the  outgo  of  both  matter  and  energy  from  the  animal,  in  order 
to  show  exactly  how  much  of  its  food  is  utilized  and  for  Avhat  purjiosc. 

The  residts  of  a  series  of  four  experiments  with  this  ajiparatns 
ii])on  timotln^  hay  were  illustrated  in  the  exhibil;,  the  quantities  of 
energy  involved  being  represented  by  blocks  of  anthracite  coal  suffi¬ 
cient  to  produce  equivalent  amounts  of  heat  when  completely  burned. 
The  exhibit  showed  (1)  total  energy  of  the  food,  (2)  amount  lost  in 
the  various  excreta,  (3)  amount  of  food  energy  supplied  Iw  oxidation 
of  the  tissues  of  the  body  when  thei*e  was  a  loss  in  weight,  or  the  part 
of  the  energy  of  the  food  which  was  stored  as  increase  of  tissue  when 
there  was  a  gain  in  body  weight.  Charts  showing  graphicaliy  some 
of  the  results  of  these  experiments  were  also  shown. 

There  Avas  also  an  exhibit  of  the  total  energy  of  10  kilograms  of 
timothy  hay  and  of  corn  meal,  respectiA^ely,  and  the  portion  of  this 
lost  in  the  excreta,  consumed  by  the  processes  of  digestion  and  as¬ 
similation,  and  remaining  available  for  the  general  purposes  of  the 
organism. 

In  the  exhibit  of  the  results  of  experiments  upon  the  sources  of 
milk  fat  there  Avas  shown  in  glass  cylinders  the  amount  of  fat 
digested  from  the  food  of  each  of  three  coavs,  the  fat  that  may 
possibly  haA^e  been  formed  from  the  protein  broken  doAvn  in  the 
body,  the  fat  actually  found  in  the  milk,  and  the  fat  Avhich  must 
necessarih"  have  been  produced  from  the  carboliAul rates  of  the  food. 
The  same  residts  Avere  shoAvn  graphically  in  a  series  of  seA^en  charts 
contained  in  Avail  cabinets. 

The  2)ractice  of  feeding. — The  influence  of  shelter  and  of  concen¬ 
trated  feeds  rich  in  nitrogen  on  groAvth  of  beef  cattle,  the  comparatiA^e 
value  of  different  kinds  of  roughage,  and  the  influence  of  food  on 
the  make-up  of  the  carcass  Avere  shoAvn  by  means  of  models  and  charts. 

The  results  of  experiments  on  soiling  crops,  Avith  vieAvs  of  modern 
daily  buildings  and  equipment,  were  shoAvn  by  means  of  trans¬ 
parencies. 

There  Avere  also  sIioaaui  trap  nests  used  in  breeding  experiments 
Avith  poultry,  and  illustrations  of  methods  of  preserving  eggs  in 
Avater  glass. 

Practical  aiid  theoretical  methods  of  feeding  horses  AA’ere  illus¬ 
trated  by  sample  rations  and  chart  data. 

AXIAI AL  IIUSBAXDRY - 1 XSTRUCTIOX 

(PI.  XL,  fig.  2.) 

This  exhibit  illustrated  a  class  room  for  instruction  in  this  sub¬ 
ject,  including  a  mount  of  Shamrock,  the  ]irize-AYinning  steer  of  the 
Chicago  liA^e-stock  shoAv  of  1902 ;  the  most  improA^ed  implements,  ap- 
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paratiis,  and  accessories  required  for  instruction;  wall  charts,  show¬ 
ing  enlarged  specimens  of  students’  score  cards,  and  a  series  of 
mounted  photographs  illustrating  methods  of  instruction  in  this 
subject  at  a  large  number  of  agricultural  colleges.  (See  also  account 
of  supplementary  exhibits,  p.  708.) 

VETEEINARY  MEDICINE. 

This  exhibit  contained  a  large  amount  of  material  illustrating 
methods  and  appliances  used  in  instruction  and  research  in  this  sub¬ 
ject,  with  specimens  of  animal  diseases. 

III.  AGROTECHNY,  OR  AGRICUIU'URAL  TECHNOLOGY. 

DAIRY  LABORATORY. 

(PI.  XLI,  fig.  I.) 

The  attempt  was  made  in  this  exhibit  to  illustrate,  by  means  of 
objects,  apparatus,  charts,  large  photographs,  and  descriptive  mat¬ 
ter,  the  dairy  instruction  given  in  the  American  agricultural  colleges, 
and  some  of  the  results  of  dairy  investigations  made  in  the  experi¬ 
ment  stations.  It  showed  the  quality  of  dairy  products  made  by 
different  methods  and  under  different  conditions,  and  the  methods, 
machineinq  and  appliances  used  in  testing  and  handling  milk  and 
its  products. 

Special  features  were  exhibits  illustrating  the  composition  of  dairj’ 
products  of  various  kinds,  the  machinery,  appliances,  and  methods 
used  in  the  testing  of  milk,  butter,  and  cheese ;  cultures  of  the  vari¬ 
ous  bacteria  vdiich  bring  about  changes  in  milk  and  dairy  products; 
methods  of  obtaining  clean  milk  and  of  making  and  preserving 
butter  and  cheese;  methods  of  handling  and  skimming  milk;  condi¬ 
tions  affecting  milk  production,  and  dairy  buildings  and  equipment 
of  various  agricultural  colleges  and  experiment  stations  of  the  United 
States. 

SUGAR  LABORATORY. 

(PI.  XLI,  fig.  2.) 

Sugar  cane  and  its  products. — This  exhibit  was  divided  into  two 
principal  groups.  The  first  consisted  of  a  large  collection  of  sugar¬ 
cane  varieties,  grades  of  commercial  sugars,  sirups  and  molasses,  fer¬ 
tilizers,  and  other  products  relating  to  the  agricultural  and  technical 
sides  of  the  sugar-cane  industry.  The  second  showed  the  differ¬ 
ent  apparatus  and  appliances  employed.  A  number  of  photographs, 
charts,  and  diagrams  were  also  exhibited. 

Sixty-four  of  the  different  natural  varieties  of  sugar  cane  pro¬ 
duced  at  Audubon  Park  from  canes  obtained  from  the  West  Indies, 
Mexico,  HaAvaii,  Java,  India,  and  other  parts  of  the  world  were 
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Plate  XLI. 


Fig.  1.— Dairy  Laboratory. 


Fig.  2.— Sugar  Laboratory. 
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shown.  Among  these  were  the  Louisiana  Purple  and  the  Striped 
varieties,  which  are  the  chief  canes  cultivated  in  Louisiana,  and 
the  Creole  variety,  which  was  the  first  cane  introduced  into  Lou¬ 
isiana,  having  been  brought  in  by  the  Jesuits  in  1757.  The  sugar 
cane  is  an  exotic  in  Louisiana,  and  does  not  flower  nor  produce  seed. 
In  the  tropical  countries,  however,  seed  is  produced,  and  a  specimen 
of  this  was  shown.  A  great  deal  of  attention  has  been  paid  of 
late  to  the  propagation  of  iieAv  Auirieties  of  cane  from  sugar-cane 
seed,  and  many  of  these  seedling  Auirieties  haA^e  been  studied.  Xine- 
teen  specimens  of  these  Avere  sIioaaui  in  jars.  Of  particular  impor¬ 
tance  in  Louisiana  are  the  seedlings  D.  71  and  D.  95  (Demerara  Xos. 
7I  and  95).  These  canes,  particular!}^  the  D.  74,  giA^e  a  larger  ton¬ 
nage  than  the  home  A^arieties,  and  also  a  much  greater  sugar  content. 

Specimens  of  the  Auirious  fertilizers  employed  in  experiments  Avith 
sugar  cane  were  shoAvn  in  the  exhibit,  and  the  results  of  fertilizer 
and  cultiATition  experiments  were  presented  by  charts. 

Products  from  the  sugarhouse  Avere  shown  illustrating  all  the 
stages  in  the  manufacture  of  sugar  from  the  raAv  juice  through  the 
processes  of  clarification,  cA^aporation,  and  crystallization  to  the  final 
product  or  “  first  sugar,”  the  molasses  from  Avhich  when  separated 
by  centrifugals  yields  second  and  third  sugars.  Details  of  the  sugar- 
house  Avork  Avere  illustrated  by  charts. 

Samples  of  the  different  grades  of  commercial  sugars  and  of  the 
A^arious  grades  of  sirups  and  molasses  AAdiich  are  manufactured  upon 
the  plantations  of  Louisiana  Avere  also  shoAvn,  as  Avell  as  specimens 
of  the  different  refined  sugars  manufactured  from  the  raw  planta¬ 
tion  products. 

A  large  amount  of  molasses  is  being  fed  in  Louisiana  to  farm 
animals,  either  in  the  liquid  state  or  mixed  with  absorptive  ingre¬ 
dients,  such  as  hay,  bagasse,  rice,  bran,  corn,  oats,  etc.  The  manu¬ 
facture  of  these  mixed  feeds  is  an  industry  of  growing  importance, 
and  a  number  of  the  most  common  commercial  mixtures  Avere  sIioaaui 
in  the  exhibit.  Large  quantities  of  molasses  are  also  fermented  and 
AA'orked  up  into  alcohol  and  different  grades  of  distilled  products. 
Samples  of  the  latter  Avere  exhibited.  Molasses,  after  the  alcoholic 
fermentation,  is  also  made  up  into  Aunegar,  a  sample  of  AAdiich  Avas 
shoAAui  in  the  exhibit. 

The  mill  bagasse,  or  expressed  cane,  is  at  present  utilized  almost 
entirely  as  a  fuel  under  the  sugarhouse  boilers.  Experiments  have 
been  made  toAvard  a  better  utilization  of  bagasse  for  the  manufacture 
of  paper.  Samples  of  bagasse,  pulp,  and  different  grades  of  paper 
were  shown.  Some  of  tlie  papers,  particularly  those  made  from  the 
pithy  part  of  the  bagasse,  possess  parchment-like  properties  that 
render  them  exceedingly  valuable.  Specimens  of  fiber  board  manu- 
II.  Doc.  421,  58-.3- 
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factured  from  bagasse  vrere  also  shown.  This  fiber  board  has  exceed¬ 
ingly  valuable  properties,  which  render  it  useful  for  the  manufacture 
of  powder  casks,  veneerings,  panels,  and  a  number  of  other  products. 

There  was  shown  a  laboratory  exhibit  containing  a  collection  of 
the  common  sugars  and  carbolnulrates  from  various  sources,  together 
with  various  products  and  derivatives  of  the  same,  and  of  laboratory 
appliances  and  apparatus  used  in  sugarhouse  control  and  more 
technical  studies  in  sugar  chemistry.  Apparatus  for  the  determina¬ 
tion  of  the  melting  point  of  the  hydrazones  and  osazones,  which  is 
of  great  value  in  the  study  and  identification  of  the  different  sugars, 
was  also  shown  in  tlie  exhibit. 

Sorghum  and  its  froducts. — This  group  contained  samples  of 
sorghum  canes  and  sorghum  sirup,  sugar,  molasses,  and  masse  cuite, 
and  illustrated  the  possibilities  of  this  crop  for  sugar  production. 

Mayle  sugar. — This  group  illustrated  old  and  modern  methods  and 
appliances  used  in  collecting  sap  and  preparing  maple  sugar  and 
sirup,  as  well  as  the  results  of  investigations  on  the  flow  of  sap  car¬ 
ried  on  by  the  Vermont  Station  for  a  number  of  years. 

INSPECTION,  OR  CONTROL  WORK. 

This  exhibit  illustrated  by  means  of  samples,  charts,  etc.,  the  work 
of  the  agricultural  colleges  and  experiment  stations  in  the  inspection 
of  fertilizers,  feeding  stuffs,  etc.  About  thirty  States  provide  by  law 
for  inspection  of  some  kind,  and  in  the  large  majority  of  cases  the 
work  is  done  by  the  agricultural  experiment  stations  of  the  various 
States  and  Territories. 

IV.  RURAL  ENGINEERING,  OR  EARM  MECHANICS. 

(FI.  XLII,  fig.  1.) 

This  exhibit  consisted  of  apparatus,  models,  charts,  photographs, 
etc.,  illustrating  methods  of  irrigation  and  drainage  (including  models 
of  a  plant  house  and  farm  plats  used  for  investigations  in  these 
subjects),  farm  buildings  and  implements  (including  homemade 
vdndmills,  silos,  plows,  etc.),  the  lay  out  of  farms  (students’  plans, 
etc.),  courses  of  instruction,  etc.,  at  the  land-grant  colleges  and  experi¬ 
ment  stations. 

V.  RURAL  ECONOMICS,  OR  FARM  MANAGEMENT. 

This  exhibit  consisted  almost  exclusivel}^  of  charts  showing  actual 
and  proposed  courses  of  instruction  in  the  land-grant  colleges  and 
statistics  relating  to  difi'erent  systems  of  farm  management. 
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Fig.  1.— Rural  Engineering. 


Fig.  2.— Drawing  and  Shop  Practice,  Including  Textiles  and  Trades. 
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MECHANIC  AHTS  EXHIBITS. 

CIVIL  ENGINEERING. 

This  exhibit  induded  publications,  photographs,  drawings,  sur¬ 
veys,  iinplenients  and  apparatus,  text-books,  models  of  irrigation 
structures,  etc.,  and  specimens  of  students’  work,  illustrating  the 
equipment,  courses  of  instruction,  methods  of  testing  apparatus,  and 
some  results  of  work  in  this  subject  at  the  land-grant  colleges,  espe¬ 
cially  the  examination  of  building  materials. 

MECHANICAL  ENGINEERING. 

This  included  publications,  photographs,  drawings,  students’  note¬ 
books,  machinery  and  apparatus,  models,  and  specimens  of  students’ 
AYork,  illustrating  the  equipment  and  results  of  work  in  this  subject 
at  the  land-grant  colleges. 

ELECTRICAL  ENGINEERING. 

This  exhibit  illustrated  by  means  of  plans,  models,  text-books,  out¬ 
lines  of  methods  of  instruction,  photographs,  diagrams,  etc.,  the 
equipment  and  facilities  for  Avork  in  electrical  engineering  in  three 
of  the  land-grant  colleges.  A  prominent  feature  of  the  exhibit  Avas 
a  fully  equipped  telephone  exchange. 

MINING  ENGINEERING. 

This  exhibit  consisted  of  a  series  of  large  transparencies  illustrat¬ 
ing  the  equipment  and  some  results  of  the  AAnrk  in  this  subject  of  a 
fcAA^  of  the  land-grant  colleges. 

TECHNICAL  CHEMISTRY. 

This  exhibit  consisted  of  contributions  from  Cornell  UniA^ersity, 
shoAving  by  means  of  a  A^ery  complete  series  of  photographs  the  facil¬ 
ities  at  the  disposal  of  the  student  for  canying  on  chemical  Avork, 
b}"  means  of  charts  and  diagrams  the  courses  of  study  pursued,  and 
by  means  of  specimens  the  results  of  the  Avork;  from  Ohio  State 
UniA^ersity,  consisting  of  photographs  shoAving  the  plant  and  some 
diagrams  illustrating  the  course  of  study,  the  subject  of  quantitatiAn 
analysis  being  shoAvn  in  some  detail  by  means  of  samples  of  materials 
analyzed  and  an  outline  of  the  procedure  employed;  from  Penns3d- 
A'ania  State  College,  consisting  in  an  elaborate  displa^^  of  the  products 
of  students’  Avork  in  organic  research,  technical  inorganic  prepara¬ 
tion,  and  organic  preparation,  the  method  of  teaching  quantitatiA'c 
analysis  being  shoAvn  by  an  exhibit  of  the  materials  used  in  the  Avork; 
from  INIassachiisetts  Institute  of  Technology,  shoAving  the  object 
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sought  after,  the  method  employed,  and  the  results  obtained  in  teach¬ 
ing  the  various  subjects  of  applied  chemistry. 

There  were  shown  in  detail  all  the  branches  of  technical  chemistry, 
including  chemical  engineering.  A  large  number  of  photographs 
and  drawings  further  illustrated  the  method  of  carrying  on  the  work. 
The  illustrative  material  used  in  a  number  of  lectures  (taken  as 
types)  was  displayed. 

ARCHITECTURE. 

This  exhibit  showed  by  means  of  photographs,  plans,  lecture  notes, 
text-books,  and  students’  work  the  methods  of  teaching  and  some  of 
the  results  obtained  in  the  three  architectural  options,  viz,  general 
architecture,  architectural  engineering,  and  landscape  architecture. 

DRAWING  AND  SHOP  PRACTICE,  INCLUDING  TEXTILES  AND  TRADES. 

(PI.  XLII,  fig.  2.) 

The  exhibit  in  this  subject  contained  a  large  amount  of  material 
contributed  by  many  institutions.  It  included  views  of  shops,  a 
great  variety  of  specimens  of  shop  work  (iron  and  wood),  exercises 
and  specimens  of  work  in  forging,  methods  of  instruction  and  speci¬ 
mens  of  work  in  textiles  and  drawing,  besides  miscellaneous  appa¬ 
ratus,  machines,  models,  and  specimens  illustrating  all  important 
lines  of  work  in  this  group  at  the  land-grant  colleges. 

DOMESTIC  SCIENCE. 

In  this  exhibit  the  equipment  of  the  land-grant  colleges  for  instruc¬ 
tion  in  this  subject,  some  results  of  the  work,  and  the  methods  and 
courses  of  instruction  in  sewing,  dressmaking,  fancy  work,  cooking, 
canning  and  preserving,  etc.,  were  illustrated  by  means  of  photo¬ 
graphs,  charts,  and  specimens  contributed  by  nine  of  these  colleges. 

SUPPLEMENTARY  EXHIBITS. 

STOCK  AND  PLANT  BREEDING  AND  JUDGING. 

The  collective  exhibit  in  the  Palace  of  Education  was  effectively 
supplemented  by  an  exhibit  in  Live  Stock  Congress  Hall,  which  was 
known  as  “  School  of  breeding,  feeding,  and  judging  of  live  stock, 
and  of  breeding  of  field  crops.”  This  exhibit  was  planned  by  a 
subcommittee  of  the  exposition  committee  of  the  association  (see  p. 
G96)  and  was  in  immediate  charge  of  Prof.  J.  H.  Shepperd,  of  the 
North  Dakota  College  and  Station,  who  reports  on  it  as  follows: 

Work  representing  the  agricultural  college  class  room  and  practice  exercises 
and  the  experimental  methods  used  in  plant  and  animal  breeding  was  set 
forth  during  two  sessions  of  two  weeks  each  between  the  dates  September  12 
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and  24  and  October  3  and  15,  1004.  The  plan  followed  was  to  have  25  stu¬ 
dents  from  live  different  agricultural  colleges  present  to  act  as  a  class  for  the 
instructors  to  use  in  demonstrating  their  methods  of  teaching  live-stock  judg¬ 
ing,  dressing  and  curing  meats,  judging  grain,  making  gluten,  sponge  and 
baking  trials  with  flour,  and  in  grading  and  milling  wheat. 

Tardiness  on  the  part  of  the  exposition  management  in  completing  the  build¬ 
ing  used  for  the  work  greatly  interfered  with  the  progress  of  the  exercises 
during  the  first  session.  An  abattoir  and  refrigerator  rooms  wore  provided 
and  demonstrations  were  made  in  judging  all  of  the  market  classes  of  live  stock 
for  the  block.  Students  were  given  demonstrations  in  slaughtering,  cutting, 
and  curing  meats  under  the  inspection  of  interested  World’s  Fair  visitors. 
Llxercises  in  judging  corn  and  small  grain,  and  in  placing  rings  of  all  the 
market  and  breeding  classes  of  cattle,  sheep,  and  swine  constituted  the  pro¬ 
grammes  rendered  from  daj^  to  day.  Evening  sessions  as  well  as  forenoon 
and  afternoon  exercises  were  held  daily.  iMoving  pictures  representing  the 
active  work  of  students  in  judging  live  stock,  studying  farm  mechanics,  judg¬ 
ing  corn,  carrying  out  agricultural  engineering  class  exercises,  and  the  work 
of  plant  and  animal  breeding  constituted  a  portion  of  the  evening  programmes. 
Addresses  upon  various  phases  of  plant  and  animal  breeding  and  the  methods 
of  instruction  followed  in  kindred  subjects  filled  the  remaining  available  time 
during  the  four  weeks  that  the  exercises  were  carried  on. 

The  attendance  ranged  from  50  to  1,000  people  at  a  session,  varying  with 
the  attendance  at  the  fair  and  with  the  condition  of  the  weather.  The  men 
who  were  in  attendance  at  the  live-stock  show  as  exhibitors,  jurors,  and  in 
other  capacities  were  deeply  interested  in  the  programme  and  followed  the 
detail  of  it  closely. 

An  arena  40  by  70  feet’ was  arranged  in  elliptical  form  in  Live  Stock  Con¬ 
gress  Hall  and  was  surrounded  by  terraced  seats  sufficient  to  accommodate 
1,100  people.  One-half  of  this  pavilion  was  set  apart  for  demonstrations  in 
plant-breeding  work.  Matured  plants  of  oats,  wheat,  barley,  spelt,  millet,  flax, 
and  young  plants  of  corn  were  set  in  natural  form  with  interspaces  about 
two-thirds  as  great  as  they  usually  occupy  in  plant  nurseries.  They  were 
shown  in  all  stages,  some  with  clipped  borders,  others  partially  culled  out  in 
selecting  the  better  plants,  and  others  with  the  final  or  choice  seed  plants 
alone  remaining.  In  other  plats  the  plants  were  harvested  and  placed  in  their 
receptacles.  Specimen  record  books  were  on  exhibition  and  the  forms  of  plant 
pedigrees  which  are  kept  were  displayed  to  the  public.  All  forms  of  plant 
records  and  labels  used  in  experimental  work  were  in  their  natural  position, 
so  that  visitors  were  able  to  see  an  entire  system  which  has  been  found  practi¬ 
cable  by  investigators.  Ripe  bundles  of  grain  were  exhibited  as  they  are 
placed  in  the  field  at  harvest  time  and  a  thrashing  machine  for  plant-breeding 
work  was  also  on  exhibition.  A  nursery  fanning  mill,  an  electric  bake  oven, 
and  a  small  patent  roller  test  mill  were  all  exhibited  in  active  operation.  Ni¬ 
trogen  and  fat  extractors  used  in  corn-breeding  work  were  features  of  the 
display.  The  plant-breeding  exhibit  proved  very  suitable  for  exposition  work. 
In  that  display  a  crowd  was  able  to  obtain  a  good  general  idea  of  the  work  in 
a  few  minutes,  and  those  who  chose  to  spend  a  longer  time  were  not  discom¬ 
moded  by  the  ones  who  made  a  less  complete  study  of  the  exhibit. 

The  stock-judging  exercises  by  students  and  the  demonstration  of  methods 
used  in  stock-judging  instruction  by  teachers  attracted  favorable  attention 
and  large  crowds,  while  the  small  grain  and  corn  judging  work  was  well 
received. 

The  slaughtering  and  cooking  trials  proved  especially  attractive  to  the 
stock  l)reeders  and  exhibitors  present,  who  followed  the  trials  closely  and  took 
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a  deep  interest  in  them.  Many  of  the  exhibitors  maintained  that  the  experi- 
jneut  stations  are  the  only  interested  parties  who  can  suceessfullj’  carry  out 
slaughtering  trials  with  live  stock,  as  exhibitors  do  not  like  to  furnish  animals 
which  have  ranked  well  on  foot  and  have  them  fall  behind  when  the  crucial 
test  of  slaughtering  is  resorted  to. 

Sixty-two  students  from  11  institutions  constituted  the  classes  during  the 
two  sessions. 

Tlie  indications  are  that  the  school  made  a  marked  impression 
upon  a  considerable  bod}^  of  people  (estimated  at  30,000),  atIio  gained 
through  it  a  much  clearer  conception  of  the  methods  emploA^ed  at 
the  agricultural  colleges  and  experiment  stations  than  they  had 
previously  had  or  than  could  well  have  been  given  in  any  other  way. 

Publications  Relating  to  the  Exhibit. 

Special  pamphlets  describing  the  exhibit  and  explaining  the  sys¬ 
tem  of  agricultural  education  and  research  in  the  United  States  there 
represented  were  prepared  in  the  Office  of  Experiment  Stations  and 
freely  distributed  in  connection  with  the  exhibit. 

Aavards  to  the  Exhibit. 

The  following  is  a  list  of  the  awards  granted  to  institutions  and 
individuals  on  their  contributions  to  the  exhibit: 

GENERAL  AND  AGRICULTURAL  EXHIBITS. 

Grand  j)Tizes. —  (1)  Association  of  American  Agricultural  Colleges 
and  Experiment  Stations,  collective  exhibit  of  the  colleges  and  sta¬ 
tions,  made  by  the  committee  of  the  association;  (2)  section  of 
agrononi}",  in  charge  of  J.  I.  Schulte,  collective  exhibit  showing 
courses  of  instruction  and  methods  and  results  of  investigations  on 
field  crops;  (3)  section  of  horticulture  and  forestrj^,  in  charge  of 
S.  B.  Green,  collective  exhibit  illustrating  courses  of  instruction  and 
methods  and  results  of  investigation  in  horticulture  and  forestry; 
(4)  section  of  economic  entomology,  in  charge  of  C.  P.  Gillette, 
collective  exhibit  illustrating  courses  of  study  in  entomology,  and 
collection  of  economic  insects;  (5)  dairy  laboratory,  in  charge  of 
E.  H.  Farrington;  (6)  sugar  laboratory,  in  charge  of  W.  C.  Stubbs; 
(7)  plant  laboratory,  in  charge  of  W.  H.  Evans;  (8)  Alabama 
Statioji,  exhibit  showing  cotton  experiments;  (9)  Connecticut  State 
Station,  tobacco  exhibit,  tent  model  illustrating  the  culture  of  tobacco 
under  shade,  and  grass  garden  exhibit,  by  E.  H.  Jenkins;  (10) 
Illinois  Station,  corn-breeding  experiments,  by  C.  G.  Hopkins;  (11) 
Louisiana  Station,  exhibit  illustrating  cane-sugar  investigation;  (12) 
IMinnesota  Station,  wheat-breeding  exhibit,  by  W.  M.  Hays;  (13) 
INIissouri  Station,  models  representing  the  results  of  experiments  in 
cattle  feeding;  (14)  Missouri  University,  models  showing  compara- 
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live  hardiness  and  phenology  of  peach  twigs  of  different  colors,  and 
Avinter  forcing  of  asj)aragiis  in  the  open  field;  (15)  University  of 
jNIissonri,  cultures  of  mushrooms  and  other  fungi,  by  Ih  IM.  Duggar; 
(!())  Pennsylvania  Station,  Avorking  model  of  resj)iration  calorim¬ 
eter  for  domestic  animals;  (17)  UniA^ersity  of  AVisconsin,  dairy 
insti-uction  and  results,  of  iiiATstigation ;  (18)  S.  M.  Pabcock,  of 

AAbscoiisin,  the  original  Babcock  milk  tester;  (19)  Office  of  Experi¬ 
ment  Stations,  statistics,  charts,  and  publications  relating  to  the 
American  stations  and  the  Office  of  Experiment  Stations;  (20)  Bu¬ 
reau  of  Education,  charts  and  publications. 

Gold  medals. —  (1)  Section  of  animal  husbandry — iiiA^estigation, 
in  charge  of  II.  P.  Armsby;  (2)  section  of  animal  hnsbandry — in¬ 
struction,  in  charge  of  Thomas  F.  Hunt;  (3)  section  of  fertilizers, 
in  charge  of  E.  B.  A^oorhees;  (4)  section  of  plant  patholog}^,  in 
charge  of  E.  C.  SteAvart;  (5)  section  of  rural  engineering,  in  charge 
of  Ehvood  Mead;  (G)  section  of  A^eterinary  medicine,  in  charge  of 

D.  S.  AAliite;  (7)  soils  laboratory,  in  charge  of  M.  F.  Miller;  (8) 
Arizona  Station,  collection  of  date  palms  and  date-palm  products,  by 
P.  II.  Forbes;  (9)  B.  C.  Biiffum,  of  AA'yoming,  automatic  Avater  reg¬ 
ister;  (10)  California  University,  soil  samples  and  investigations,  by 

E.  AAk  Ililgard;  (11)  Connecticut  State  Station,  collection  of  ])ure 
A'egetable  proteids;  (12)  Connecticut  Storrs  Station,  cultures  of  milk 
bacteria,  b}^  H.  AAk  Conn;  (13)  Cornell  UniA-ersity,  exhibit  of  root 
crops;  (II)  Cornell  UiiiA^rsity,  apparatus  for  photographing  cul¬ 
tures  of  bacteria  and  fungi,  by  G.  F.  Atkinson;  (15)  UniA^ersity  of 
Illinois,  photographs  and  records  showing  relatiA^e  efficiency  of  dairy 
COATS,  by  AA".  J.  Fraser;  (16)  Maine  Station,  study  of  comparative 
Auilue  of  hens  for  egg  production;  (17)  Michigan  Agricultural  Col¬ 
lege,  models  of  fruits,  collection  of  photographs  and  models  illus¬ 
trating  Avork  and  results  of  horticulture  and  forestry;  (18)  IJniA^er- 
sity  of  Minnesota,  model  greenhouse  laboratory  bench,  and  forestiy 
exhi])it;  (19)  Missouri  Station,  breeding  cage,  pliotographs  of  labo¬ 
ratories  and  equipment  for  Avork  in  economic  entomology,  and  collec¬ 
tion  of  beneficial  insects;  (20)  Ncav  Jersey  Stations,  typical  soils  and 
fertilizers;  (21)  Xew  York  State  Station,  charts  and  graphic  re].)re- 
sentations  of  iiiA^estigations  on  sources  of  milk  fat;  (22)  XeAV  York 
State  Station,  charts  shoAving  effect  of  temperature  in  curing  and  par¬ 
affining  cheese,  and  losses  in  manufacture,  b}^  L.  L.  A"an  Slyke;  (23) 
Xevr  York  State  Station,®  exhibit  shoAving  correlation  betAveen  s]:)e- 
cific  gravity  of  seed  and  germinating  poAver  and  Augor  of  resulting 
plant,  models  of  grapes  and  grape  pollen  shoAving  correlation  betAveen 
cliai'acter  of  pollen  and  self-fertility  of  the  Aairiety;  (21)  NeAV  York 
State  Station,  collection  of  cominercial  feeding  stuffs,  illustrating  in- 


a  This  award  subsequently  raised  to  grand  prize. 


712 


EEPOET  OF  OFFICE  OF  EXPEEIMENT  STATIONS. 


spection  work;  (25)  North  Dakota  Station,  exhibit  of  flax  breeding 
and  of  root  systems;  (2G)  Ohio  State  University,  collection  of  normal 
and  diseased  bones  from  horses  and  oxen  illustrating  more  coimnon 
diseases  and  fractures;  (27)  Purdue  University,  apparatus  for 
recording  the  growth  of  plants,  b}^  J.  C.  Arthur;  (28)  Tennessee 
Station,  apparatus  and  investigations  on  effect  of  fungicides  on 
foliage,  by  S.  M.  Bain;  (29)  Texas  Agricultural  College,  cages  for 
breeding  insects,  the  boll  weevil  and  its  injuries,  and  card  system  of 
keeping  notes  and  records;  (30)  Utah  Agricultural  College,  exhibit 
of  work  in  domestic  science;  (31)  Virginia  Station,  pure  cultures  for 
use  in  fermentation  industries,  by  AAk  B.  Alwood;  (32)  lYashington 
Station,  results  of  wheat  breeding,  illustrating  Mendel’s  law. 

Silver  medals. —  (1)  Section  of  biological  sciences,  in  charge  of 
(j.  E.  Stone,  collection  illustrating  work  in  biological  sciences  at  the 
land-grant  institutions;  (2)  section  of  inspection  work,  in  charge  of 
M.  A.  Scovell,  collection  illustrating  inspection  work  of  the  stations; 
(3)  Arkansas  Station,  exhibit  showing  experimental  work  with  cow- 
peas;  (4)  Connecticut  State  Station,  wood  engravings  showing  the 
microscopic  structure  of  cattle  feeds;  (5)  Hampton  Normal  and 
Agricultural  Institute,  courses  of  instruction  and  samples  of  student 
work;  (G)  Hawaii  Station,  collection  of  fruits  illustrating  improve¬ 
ments;  .(T)  Kansas  Agricultural  College,  exhibit  of  cereals  and  forage 
crops  and  root  systems  of  plants;  (8)  Kansas  Agricultural  College, 
collection  of  Avoods  for  post  purposes,  illustrating  rate  of  growth ; 
(9)  Kentucky  Station,  exhibit  of  hemp;  (10)  Maine  Station,  freez¬ 
ing  microtome,  by  W.  M.  Munson;  (11)  Maine  Station,  crossing  and 
improvement  of  t3q:!es  of  tomatoes  and  blueberries;  (12)  Michigan 
Agricidtural  College,  materials  showing  instruction  in  domestic 
science;  (13)  University  of  Minnesota,  courses  of  instruction  in 
domestic  science  and  sewing;  (14)  University  of  Missouri,  influence 
of  birth  weight  of  animals  on  subsequent  growth;  (15)  New  Jersey 
Station,  results  of  experiments  on  forage  crops  for  dair}^  cows;  (IG) 
New  Mexico  Station,  photographs  and  charts  showing  benefits  from 
arsenical  sprays  for  codling  moth,  and  the  number  of  broods;  (17) 
Cornell  University,  poultry  breeding  for  egg  production,  and  trap 
nests;  (18)  North  Carolina  Station,  specimens  and  charts  illustrating 
feeding  value  of  cotton-seed  products;  (19)  Ohio  State  University, 
apparatus  for  instruction  in  soils;  (20)  Khode  Island  Station,  photo¬ 
graphs  illustrating  life  habits  of  the  apple  maggot;  (21)  Utah  Sta¬ 
tion,  model  of  irrigation  farm  and  model  vegetation  house;  (22) 
Utali  Station,  centrifugal  apparatus  for  mechanical  analysis  of  soils; 
(23)  Vermont  Station,  charts  illustrating  composition  and  com¬ 
parative  value  of  silage  and  analyses  of  butter  produced  on  different 
rations;  (24)  Vermont  Station,  maple-sugar  making;  (25)  Univer¬ 
sity  of  Wisconsin,  soil  aspirator  and  apparatus  for  determining 
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relative  rates  of  flow  of  air  through  soils  of  different  texture  and 
structure;  (20)  Wisconsin  University,  instruction  and  investigation 
in  drainage  and  irrigation;  (27)  Wisconsin  Station,  feeding  value 
of  corn  by-products. 

Bronze  medals. —  (1)  Section  of  home  economics,  in  charge  of 
INIaude  (lilchrist.  collective  exhibit  illustrating  courses  of  instruction 
in  home  economics,  vith  samples  of  students’  work;  (2)  section  of 
rural  economy,  in  charge  of  F.  W.  Card,  collection  illustrating  courses 
of  study  in  rural  economics;  (3)  Clemson  Agricultural  College, 
exhibit  of  evaporated  sweet  potatoes;  (4)  Connecticut  State  Station, 
specimens  of  plant  diseases;  (5)  Connecticut  Storrs  Station,  effect  of 
cleanliness  of  milking,  by  W.  A.  Stocking,  jr. ;  (G)  L.  C.  Corbett,  appa¬ 
ratus  for  measuring  transpiration  from  growing  plants;  (7)  Cornell 
University,  colored  lantern  slides  of  insects,  and  block  system  for 
pinning  insects  in  collections;  (8)  Florida  Station,  exhibit  of  velvet 
beans;  (9)  Hawaii  Station,  injurious  insects  of  Hawaii;  (10)  Uni¬ 
versity  of  Illinois,  effect  of  clean  and  unclean  udders  on  the  cleanli¬ 
ness  of  milk;  (11)  loAva  State  College,  effect  of  various  fermentations 
on  milk,  by  G.  L.  McKa}"  and  F.  W.  Bouska ;  (12)  Kansas  Agricul¬ 
tural  College,  photographs  of  canned  goods,  laboratories,  and  speci¬ 
mens  of  work;  (13)  Kentucky  Station,  collection  illustrating  food 
and  fertilizer  inspection  work;  (11)  Louisiana  Station,  exhibit  of 
sugar  cane  and  rice;  (15)  Maine  St^ion,  colored  illustrations  show- 
ing  apple  maggot  and  its  work;  (IG)  Massachusetts  Station,  exhibit 
of  soy  beans  and  Japanese  millets;  (17)  Michigan  Agricultural  Col¬ 
lege,  models  of  forest  nurseries  for  conifers;  (18)  University  of  Min¬ 
nesota,  methods  of  instruction  in  veterinary  science;  (19)  Missouri, 
Station,  wood-destroying  fungi  and  specimens  of  plant  diseases;  (20) 
University  of  Xebraska,  models  of  homemade  windmills,  by  E.  H. 
Barbour;  (21)  Xetv  York  State  Station,  investigations  on  rusty  spot 
in  cheese,  by  H.  A.  Harding;  (22)  Xew  York  State  Station,  wax 
models  showing  San  Jose  scale  upon  fruit,  bark,  and  foliage;  (23) 
Office  of  Experiment  Stations,  charts  showing  experiments  on  horse 
feeding,  with  sample  rations;  (24)  Ohio  State  University,  models 
and  photographs  illustrating  subirrigation  in  greenhouse,  garden, 
and  lawn;  (25)  Ohio  State  University,  specimen  of  cow,  showing 
dissection  work,  with  retention  of  organs  in  normal  2:>osition,  by  S. 
Sisson;  (2G)  Oregon  Agricultural  College,  exhibits  of  hops  and  of 
flax;  (27)  Pennsylvania  Station,  preparations  of  pentosans  from 
timothy  hay;  (28)  Purdue  University,  apparatus  for  illustrating 
effect  of  gravity  on  growing  plants,  by  J.  C.  Arthur;  (29)  Purdue 
Plniversity,  students’  farm  plans;  (30)^  A.  H.  Standisli  estate,  instru¬ 
ments  for  measuring  live  stock;  (31)  University  of  Wisconsin,  mate¬ 
rials  showing  methods  of  pruning;  (32)  University  of  Wyoming, 
models  of  Cipolletti  weir,  rating  flume,  and  Foote  water  meter. 
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MECHANIC  ARTS  EXHIBITS. 

The  juries  of  groups  3  and  G  made  the  following  awards  in  me¬ 
chanic  arts: 

Grand  prizes. — Section  of  mining  engineering,  in  charge  of  S.  B. 
Christy,  collective  exhibit  illustrating  facilities  for  instruction  in 
mining  engineering;  section  of  architecture,  in  charge  of  W.  II. 
Lawrence,  collective  exhibit  illustrating  courses  of  instruction  in 
architectural  subjects,  with  samples  of  student  work;  section  of 
mechanical  engineering,  in  charge  of  W.  F.  ]\L  Goss,  collective  ex¬ 
hibit  illustrating  courses  of  study  in  mechanical  engineering,  with 
samples  of  student  work  and  tested  materials;  section  of  technical 
chemistry,  in  charge  of  IF.  II.  IValker,  collective  exhibit  illustrating 
methods  of  instruction  in  chemical  analysis,  with  materials  analyzed 
by  students;  section  of  drawing  and  shop  practice,  in  charge  of  F.  P.~ 
Anderson;  College  of  Mining,  Lhiiversity  of  California,  facilities  for 
instruction  in  mining  engineering. 

Gold  medal. — Massachusetts  Institute  of  Technology,  mining  en¬ 
gineering;  Mississippi  Agricultural  College,  drawing  and  shop  prac¬ 
tice;  Aevv-  Mexico  Agricultural  College,  ditto;  Clemson  College, 
ditto;  Hampton  Aormal  and  Agricultural  Institute,  ditto;  F.  Paul 
Anderson,  collaborator. 

Silver  medals. — Massachusetts  Institute  of  Technology,  exhibits  in 
technical  chemistiy  and  of  drawing  (3)  ;  Xevada  State  University, 
mining;  Cornell  University,  architecture;  Sibley  College,  Cornell 
University,  mechanical  engineering;  Pennsylvania  State  College, 
technical  chemistry  (2). 

Bronze  medals. — Massachusetts  Institute  of  Technology,  mining; 
University  of  Tennessee,  mechanical  engineering;  Clemson  College, 
mechanical  engineering  ( ? ) . 

Conclusion. 

The  list  of  awards  indicates  that  in  the  minds  of  the  juries  of 
awards  the  exhibit  merited  generous  recognition,  and  the  general  com¬ 
ments  upon  it  were,  as  a  rule,  of  the  most  favorable  character. 

In  its  preliminary  report  on  the  exhibit  the  exposition  committee 
of  the  Association  of  Colleges  and  Stations  says: 

It  was  not  a  “  show  ”  exhibit.  Mere  beauty  or  novelty  of  display  was  not 
the  main  object  sought.  While  every  reasonable  effort  was  put  forth  to  make 
it  attractive  in  its  design,  arrangement,  and  coloring,  the  materials  which  were 
selected  for  display  were  those  which  are  in  actual  use  for  the  purposes  of  in¬ 
struction  in  the  various  departments  of  our  land-grant  colleges,  or  those  which 
represent,  with  as  much  realism  as  possible,  the  actual  practical  results  of 
research.  We  are  glad  to  have  been  assured  that  the  exhibit  was  found  profit¬ 
able  for  study  on  the  part  of  the  real  seekers  after  information,  and  that  it 
impressed  itself  upon  intelligent  observers  as  a  worthy  and  consistent  exposi¬ 
tion  of  certain  features  of  education  and  j’esearch  in  the  relations  of  science 
to  agriculture  and  the  mechanic  arts. 
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